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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

Innovative Animal Waste Management System Permit

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:

1.3 Mailing address:

City, State: Zip:
Telephone number (include area code): ( ) -

1.4 Physical address: ______
City, State: Zip:
Telephone number (include area code): ( ) -

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):
1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2. OPERATION INFORMATION:
2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the waste
management structures were designed.

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o
[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf
[ Farrow to Feeder (# sow) [ Turkey Poults [ Dairy Calf o
[ Farrow to Finish (# sow) [[] Dairy Heifer o
[ Wean to Finish (#sow) [1Dry Cow o
[ Gilts - [ Milk Cow -
[ Boar/Stud o
[] Other Type of Livestock on the farm: No. of Animals:
FORM: AWO-TAWMS 10/27/06 Page 1 of §
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for Innovative Animal
Waste Management System Application Form

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated;

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

3.4 Three copies of a detailed narrative of the Innovative Animal Waste Management System

3.5 Three copies of all engineering documents, including, but not limited to, calculations, equipment
specifications, plan and profile drawings to scale, construction materials, supporting equations or
justifications

The CAWMP must include the following components. Some of these components may not have been required at the time
the facility was certified but should be added to the CAWMP for permitting purposes:

3.3.1 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.2  The method by which waste is applied to the disposal ficlds (e.g. irrigation, injection, etc.)

3.3.3 A map of every field used for land application

3.3.4 The soil series present on every land application field

3.3.5 The crops grown on every land application ficld

3.3.6 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.7 The PAN applied to every land application field

3.3.8 The waste application windows for every crop utilized in the WUP

3.3.9 The required NRCS Standard specifications

3.3.10 A site schematic

3.3.11 Emergency Action Plan

3.3.12 Insect Control Checklist with chosen best management practices noted

3.3.13 Odor Control Checklist with chosen best management practices noted

3.3.14 Mortality Control Checklist with the selected method noted

3.3.15 Lagoon/storage pond capacity documentation (design, calculations, etc.); please be sure to include any site
evaluations, wetland determinations, or hazard classifications that may be applicable to your facility

3.3.16 Operation and Maintenance Plan

FORM: AWO-TAWMS 5/12/06 Page | PAGE ] of 5§

ED_002446_00000820-00002





July 29, 2019 EPA-HQ-2017-007907

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I, (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. Tunderstand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
L (Manager's name listed in question 1.7), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. 1 understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 733-3221
FAX NUMBER: (919) 715-6048

FORM: AWO-TAWMS 5/12/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources, Water Quality Regional Operations Supervisor (see page 6 of 10).
At a minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -
6.3 Name of closcst downslope surface waters:
6.4 County(ics) where the animal waste management system and surface waters are located_
6.5 Map name and date: ______
6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or field located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-TAWMS 5/12/06 Page | PAGE ] of 5§
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (10/06)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 433-3300 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford

FORM: AWO-IAWMS 5/12/06 Page | PAGE | of §
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State of North Carolina
Department of Environment and Natural Resources
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

Innovative Animal Waste Management System Permit

1. GENERAL INFORMATION:

11
1.2
13

14

1.5
1.6
1.7
1.8
1.9

Facility name:

Print Land Owner's name:

Mailing address: ______

City, State: Zip:

Telephone number (include area code): ( ) -

Physical address:
City, State: Zip:

Telephone number (include area code): ( ) -

County where facility is located:
Facility location (directions from nearest major highway, using SR numbers for state roads):
Farm Manager's name (if different from Land Owner):

Lessee's / Integrator's name (if applicable; circle which type is listed):

EPA-HQ-2017-007907

Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2.  OPERATION INFORMATION:

21

2.2

Facility number:

Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the waste

management structures were designed.

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o
[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf
[[] Farrow to Feeder (# sow) __ [] Turkey Poults [ Dairy Calf e
[ Farrow to Finish (# sow) [[] Dairy Heifer o
[ Wean to Finish (#sow) [1Dry Cow o
[ Gilts - [ Milk Cow -
[ Boar/Stud o
[] Other Type of Livestock on the farm: No. of Animals:
FORM: AWO-TAWMS 10/27/06 Page 1 of §
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for Innovative Animal
Waste Management System Application Form

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated;

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

3.4 Three copies of a detailed narrative of the Innovative Animal Waste Management System

3.5 Three copies of all engineering documents, including, but not limited to, calculations, equipment
specifications, plan and profile drawings to scale, construction materials, supporting equations or
justifications

The CAWMP must include the following components. Some of these components may not have been required at the time
the facility was certified but should be added to the CAWMP for permitting purposes:

3.3.1 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.2  The method by which waste is applied to the disposal ficlds (e.g. irrigation, injection, etc.)

3.3.3 A map of every field used for land application

3.3.4 The soil series present on every land application field

3.3.5 The crops grown on every land application ficld

3.3.6 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.7 The PAN applied to every land application field

3.3.8 The waste application windows for every crop utilized in the WUP

3.3.9 The required NRCS Standard specifications

3.3.10 A site schematic

3.3.11 Emergency Action Plan

3.3.12 Insect Control Checklist with chosen best management practices noted

3.3.13 Odor Control Checklist with chosen best management practices noted

3.3.14 Mortality Control Checklist with the selected method noted

3.3.15 Lagoon/storage pond capacity documentation (design, calculations, etc.); please be sure to include any site
evaluations, wetland determinations, or hazard classifications that may be applicable to your facility

3.3.16 Operation and Maintenance Plan

FORM: AWO-TAWMS 5/12/06 Page | PAGE ] of 5§
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If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I, (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. Tunderstand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
L (Manager's name listed in question 1.7), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. 1 understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
AQUIFER PROTECTION SECTION
ANIMAL FEEDING OPERATIONS UNIT
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 733-3221
FAX NUMBER: (919) 715-6048

FORM: AWO-TAWMS 5/12/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources Regional Aquifer Protection Supervisor (see page 6 of 10). Ata
minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 mimute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -
6.3 Name of closcst downslope surface waters:
6.4 County(ics) where the animal waste management system and surface waters are located_
6.5 Map name and date: ______
6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or field located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-TAWMS 5/12/06 Page | PAGE ] of 5§
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (10/06)

Asheville Regional APS Supervisor
2090 U.S. Highway 70

Swannanoa, NC 28778

(828) 296-4500

Fax (828) 299-7043

Avery Macon
Buncombe Madison
Burke McDowell
Caldwell Mitchell
Cherokee Polk

Clay Rutherford
Graham Swain
Haywood Transylvania
Henderson Yancey
Jackson

Fayetteville Regional APS Supervisor
225 Green Street, Suite 714
Fayetteville, NC 28301-5094

(910) 433-3300

Fax (910) 486-0707

Anson Moore
Bladen Richmond
Cumberland Robeson
Harnett Sampson
Hoke Scotland
Montgomery

Winston-Salem Regional APS Supervisor

585 Waughtown Street
Winston-Salem, NC 27107
(336) 771-5000

Fax (336) 771-4631

Alamance Rockingham
Alleghany Randolph
Ashe Stokes
Caswell Surry
Davidson Watauga
Davie Wilkes
Forsyth Yadkin
Guilford

FORM: AWO-TAWMS 5/12/06

Washington Regional APS Supervisor
943 Washington Square Mall
Washington, NC 27889

(252) 946-6481

Fax (252) 975-3716

Beaufort Jones
Bertic Lenoir
Camden Martin
Chowan Pamlico
Craven Pasquotank
Currituck Perquimans
Dare Pitt

Gates Tyrell
Greene Washington
Hertford Wayne
Hyde

Mooresville Regional APS Supervisor
610 East Center Avenue

Mooresville, NC 28115

(704) 663-1699

Fax (704) 663-6040

Alexander  Lincoln
Cabarrus Mecklenburg
Catawba Rowan
Cleveland  Stanly
Gaston Union
Tredell

Raleigh Regional APS Supervisor
1628 Mail Service Center
Raleigh, NC 27699-1628

(919) 791-4200

Fax (919) 571-4718

Chatham Nash

Durham Northampton
Edgecombe Orange
Franklin Person
Granville  Vance
Halifax Wake
Johnston Warren

Lee Wilson

Wilmington Region APS Supervisor
127 Cardinal Drive Extension
Wilmington, NC 28405-3845

(910) 796-7215

Fax (910) 350-2004

Brunswick New Hanover

Carteret Onslow
Columbus Pender
Duplin

Page | PAGE | of 5
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ISSUE 1

RACE, POVERTY, AND HOG FACILITIES
IN NORTH CAROLINA

Lead Investigator: Maria C. Mirabelli, PhD

WHAT S GOING ON?

Industrial hog facilities house large numbers of

livestock. Hog facilities flush waste into open-air pits e Almost 30% of middie schools
and spray decaying waste on land. This can pollute in this study in rural North
local soil, air, and water. Pollution from these Carolina were located within
facilities affects the health of livestock farm workers 3 miles of a hog facility.

and hog facility neighbors.

e Livestock facility odors were
reported outside about one-~

Research shows that neighbors of industrial hog fifth of schools, and inside
facilities report more asthma symptoms, headaches, about one-tenth.
runny noses, sore throats, coughing, diarrhea, and
burning eyes than people who do not live near hog ¢ Low income schools are
facilities. closer to industrial hog
facilities than are high
WHAT WAS DONE income schools.

Researchers used surveys and public records to describe 226 public schools in
rural North Carolina. Public records provided information about student race and
income levels as well as the locations T —

of industrial hog facilities. A survey
completed by school staff described
livestock odor at schools.

WHAT WAS FOUND

The distance between schools and the
closest hog facilities ranged from 0.2
to 42 miles. Thirty percent of schools
included in this study were within 3

i i i ili Industrial hog pens in Wisconsin.
miles of at least one industrial hog facility. Soures: CAA (It v onda orE)

Low-income schools in communities of mostly people of ¢color had industrial
hog facilities within 3 miles more often than schools in mostly white and
high-income communities. As distance from the nearest hog facility
increased, so did white enroliment and income level of the school.

Vigit our website for
additional ressarch
summaries and
other educationsgl
materials.

ED_002446_00000827-00001
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WHAT IT MEANS

School employees reported smelling livestock
odors outdoors at 47 schools (21%). They could
smell these odors inside at 19 schools (8%).
Employees at low-income schools noticed
livestock smells more often than employees at
high-income schools.

Hog facilities and livestock odors affect low-
income schools more often than high-income
schools. Low-income children have higher
asthma levels.

Livestock odor may disrupt activities when it
reaches classrooms. Students and staff members More than 200 schools in North Carolina were examined in this study.
may become anxious because they cannot avoid

the odor. Students with a history of breathing problems may have concerns about the effects of the odors.

Livestock odor may make some schools less appealing to new teachers and staff. Parents and volunteers
could be less involved because of the odor. The odors from hog facilities could also decrease the use of
school facilities for community purposes.

Livestock odor at schools shows that pollution from hog facilities reaches far beyond the property boundaries
of the facility. The odor raises concerns about the health risks of hog facilities near schools.

REFERENCE

Mirabelli, M.C., Wing, S., Marshall, SW., & Wilcosky,
T.C. (2006). Race, poverty, and potential exposure
of middle-school  students to air emissions from
confined swine feeding operations. Environmental
Health Perspectives, 114(4), 591-596.

Dept. Health Behavior and Health Education
School of Public Health, UNC

Chapel Hill, NC 27599-7506

Phone: (219) 843-1479

Email: exchange_project@unc.edu

Aerial view of a hog farm in North Carolina The lagoon on the left holds hog feces & urine.

Photo source: http:.//www.factoryfarm.org WWW. ExchangeProject.unc.edu

NC Environmental Justice Network, Concerned Citizens
of Tillery, and UNC School of Public Health seek to
make a long-term impact on unjust patterns of
environmental contamination through a partnership in
research. This study was inspired by community
concerns. A Community Research Advisory committee
contributed to review of the research plan, recruitment
www.ncejn.org of schools, review and interpretation of results, and www.sph.unc.edu
feedback to participating schools

ED_002446_00000827-00002
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STATE OF NORTH CAROLINA
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

REPORT OF PROCEEDINGS ON THE PROPOSED RENEWAL OF
THE STATE GENERAL PERMITS FOR ANIMAL FEEDING
OPERATIONS

PUBLIC MEETING
NOVEMBER 12, 2013
STATESVILLE, NORTH CAROLINA

PUBLIC MEETING
NOVEMBER 14, 2013
KENANSVILLE, NORTH CAROLINA
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I. BACKGROUND

North Carolina’s existing State Animal Waste Management System General Permits are
due to expire on September 30, 2014. Copies of these existing permits are contained in
Attachment 1. Accordingly, the Division of Water Resources (Division) has drafted new,
proposed State General Permits to replace the current permits. These draft permits will
cover animal feeding operations according to the requirements of G.S. 143-215.10C and
1SANCAC 02T .1300.

The animal waste management systems to be covered by these draft permits include the
collection, transfer, treatment, storage, and application of animal waste. Animal waste 1s
collected using a variety of methods including flush systems, pit recharge systems, barn
scraper systems and scraped surface lots. The waste is transmission via channels or pipes
to anaerobic lagoons or storage ponds to treat and store the waste. Irrigation equipment
or waste spreaders are used for application of the animal waste at agronomic rates.
Animal waste is usually applied using permanent or mobile pumps and piping to
traveling gun and reel systems but could also use a solid-set irrigation system,
transportation and application vehicle system such as a honey wagon, and other forms of
application systems for the animal waste.

North Carolina’s Animal Waste Management System General Permits provide a permit
option for facilities not covered by the federal NPDES permit and that have at least 100
confined cattle, 250 swine, or 30,000 poultry with a liquid waste management system.
Facilities not covered by the federal NPDES permit and have less that 100 confined
cattle, 250 swine, or 30,000 poultry with a liquid waste management system are deemed
permitted under 15A NCAC 02T .1303 unless it experiences significant problems with
its waste management system. In that case, the Division Director may require the facility
to apply for coverage under a general permit or an individual permit.

In accordance with applicable requirements, the Division has proposed to renew the
existing general permits with draft, revised Animal Waste System Non-discharge General
Permits. The proposed permits have been revised for the following operations:

*  General Permit No. AWS100000 — Swine Operations
*  General Permit No. AWS200000 — Cattle Operations
= General Permit No. AWS300000 — Poultry Operations with Liquid Waste

These draft permits were sent to public notice on October 28, 2013. The public comment
period closed on Friday, December 6, 2013. The proposed permits are scheduled for
issuance on October 1, 2014. Copies of these draft permits are contained in Attachment
2.
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II. PROPOSED CHANGES IN THE REVISED PERMITS

The proposed draft general permits that were sent to public notice contained many of the
same requirements included in the existing permits. The majority of the changes from
the current permit are structural and grammatical in nature, to organize the conditions and
remove some redundant language. Some changes were made to better protect the State’s
water resources in accordance with applicable Statute and Administrative Code. The list
of new or modified conditions is as follows:

»  Corrected the regulatory citation for State Veterinarian’s authority to dictate proper
mortality management.

= Corrected the regulatory citation for operators of Animal Waste Management Systems.

v (Cleaned up language to make clear that calibration is required at least once every two
years.

»  Soil sampling is required at least once every three years on all fields upon which animal
waste is applied.

= Waste sample submitted for analysis should represent the waste as applied — ie., if
lagoon is agitated for waste application, the sample should be taken when agitated rather
than prior to agitation.

» Regional office notification is required if waste levels rise to the structural frecboard
zone. A 5-Day Plan of Action must be submitted within two days that outlines steps to
lower waste levels below the structural freeboard.

= (attle operations that drop below the permitting threshold of 100 confined cattle for three
years or more to request permit rescission prior to closure of waste lagoons/containment
basins.

= Limits the distribution of animal waste for personal use to ten cubic yards per year.

= Updated citation to current NRCS NC Conservation Practice Standards.

A copy of a short handout briefly describing the proposed changes to the general permits,
which was provided by Division staff at the public meetings, is contained in Attachment
3.

HI. THE PUBLIC HEARINGS

Pursuant to NCGS 143-215.4(b)(1) and (2) and 15A NCAC 02T .0108, the Director of
the Division of Water Resources determined that it would be in the public interest to
conduct public hearings to receive all pertinent public comment on whether to issue, not
issue, or modify the proposed general permits. Jon Risgaard, the Division’s Non-
Discharge Permitting Unit Supervisor, and Evan Kane, the Division’s Groundwater
Planning and Environmental Review Branch Chief, served as hearing officers. The
hearings were conducted on November 12 and 14 in Statesville and Kenansville,
respectively. A Fact Sheet and Press Release, which notified the public of the hearings
and provided an overview of the revised general permits, are contained in Attachment 4.
Approximately forty-six people attended these meetings and, of these, five individuals
chose to present oral comments regarding the draft general permits.
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IV. THE ORAL COMMENTS

Five individuals chose to make oral comments at the public hearings. A summary of the
oral comments are provided in this document along with the corresponding responses to
each comment. Division Staff prepared responses for each comment and used feedback
from the Hearing Officers to ensure that permit relevant public concerns were addressed.
Written transcripts of all the comments received at the two meetings are contained in
Attachment 5.

Comment 1: Tdo not feel that the calibration requirement should be included in this
permit for two reasons. First, to apply waste at agronomic applications; you must
recalibrate every field you apply to because every field has a different requirement. Also,
every waste analysis changes, so you must recalibrate to meet the requirement of the
waste to apply the waste at the proper agronomic rate. It is redundant to recalibrate every
two years and have it in the file because it’s a useless calibration.

Secondly, the municipal applicators which hold surface irrigation system permits and
land application permits for residual solids are not required to have that every two year
calibration. Requirements for the various operators should be consistent.

Response: Calibration of waste application equipment is essential to ensure that waste is
being applied uniformly and at the rate intended. Animal waste is applied using various
types of equipment that may or may not be adjusted at each application.  Field
Calibration Procedures for Animal Wastewater Application Equipment can be found on
the following NC State website:

http./www. bae.ncsu.edu/topic/go_irrigation’wastewater.php

Calibration requirements are consistent with the calibration requirements for other
permitted wastewater facilities. Municipal and Industrial Wastewater applicators are
required to calibrate irrigation and waste disposal equipment at least once every permit
cycle as a permit condition. Land application of residuals permittees must include
equipment calibration and maintenance schedules in their Operation & Maintenance
Plan, which is incorporated into their Permits.

Comment 2: We would oppose any additional changes to the permits that would make
the permits more stringent. We would also oppose any additional changes that would
make compliance with the permits more costly or burdensome to farmers.

Response: The changes made in the Permits submitted for review are necessary for
protection of water quality. The only changes made in finalizing the Draft General
Permits were in Conditions I11.15-17, see Comment 13.22. These changes to the Permit
language do not make the Permits more stringent, costly, or burdensome.

Comment 3: We request that the Division ensure through appropriate means that cattle

and dairy farmer seeking permit rescission without waste structure closure be fully
informed. It is particularly important that farmers understand that once the permit is

ED_002446_00000829-00005





July 29, 2019

EPA-HQ-2017-007907

rescinded, the farm will not be able to go above the threshold of 100 cattle in
confinement without having to install substantial upgrades at their facilities. It is
important that farmers are aware of all of the ramifications of their permits being
rescinded before taking this step.

Response: Division staff will educate permittees of all the potential consequences of
permit rescission prior to issuance.

Comment 4: In Section 1.8, setbacks for application, 100 feet from any well - that is an
inadequate protective setback and want much further setbacks from property boundaries
and occupied dwellings as well. Our concern is in fact that these wastes could be mobile
in groundwater. Given some of the evidence of contamination that has shown up in
voluntary monitoring program that some of these operations applied, I think there is
reason for concern and need to make those setbacks greater.

Response: Setbacks for the construction of water supply wells are established in
Administrative Code. 154 NCAC 02C .0107(a)(2) Standards of Construction: Water
Supply Wells requires a minimum 100 foot separation for industrial or municipal
residuals disposal, wastewater-irrigation sites, animal feedlots, or manure piles.
Additional setback requirements for other non-discharge disposal facilities are
established in 154 NCAC 02T .0706 and 154 NCAC 02T .1006. These rules require a
100 foot setback of wastewater irrigation sites and residuals disposal, respectively, from
awell. The Ninth Senate Bill 1217 Interagency Group Guidance Document, Appendix
8.1 states that the required minimum distance from the outer perimeter of the waste
application area to a well is 100 feet. Based upon current regulations sited above,
changes to setbacks from wells should be addressed through the rule-making process and
not the Permit renewal process.

Comment 5: In section I1.19, there should be no waste application in wind conditions
“reasonably expected to cause mist to reach surface waters, wetlands, or cross property or
field boundaries”. This seems to us to be a pretty unenforceable provision, and we think
this needs to be more specifically implemented in order to make a more credible permit
and actually require documentation of conditions under which applications occur.

Response: Condition 11.19: NC NRCS Conservation Practice Standard No. 590 —
Nutrient Management, the state technical standard for animal waste application, directs
operators to not apply wastes when there is a high probability that the wind will blow the
material offsite. A more thorough analysis would be needed before more specific
performance criteria could be implemented.

Comment 6: Section 1.5 calls for an analysis of representative sample of waste that to
be applied within 60 days before or after the application. If you are recalibrating for not
only the field you are applying to and its conditions but also for the constituents in the
waste to be applied, it seems very strange to allow this analysis to be done 60 days after
the application occurs.
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Response: Condition I11.5: The Permit condition states “as close to the time of
application as practical and at least within sixty (60) days... " The time requirement for
waste analysis is specified in G.S. 143-215.10C(e)(6) and cannot be changed by this
process.

Comment 7. Section 1.9 says that any discharge to surface waters or wetlands requires
sampling of the waste 72 hours, up to 72 hours after the discharge is first observed and a
monitoring report to the Division within 30 days. But, more appropriately it requires 24
hour notice to the regional office that this discharge has occurred. Why would you only
require sampling up to 72 hours after a discharge event?

Response: The Permits require notification of the Division within 24 hours of first
knowledge of a discharge. The waste sample taken by the permittee within 72 hours is
required to characterize the source of the release. The Division may sample as
appropriate to determine the nature of a release and the extent of the impact on the land
and receiving water bodies.

Comment 8: Then in Section V.12, I know that there was some legislation this year
referring to changing compliance boundaries in some cases. I am hoping that the citation
to the rule in the Permit means that this one of the cases where the compliance boundaries
have not been shifted to the property boundary. It would seem particularly inappropriate
on a large farm where you are only dealing with a lagoon or sprayfield operation that’s
likely to be a part of that farm. In any case, without any monitoring requirements, how is
compliance to be assured that there are no violations up to the compliance boundary?

Response: Section 46 of Session Law 2013-413 amended (5.S. 143-215.1(i) to include
Compliance Boundary language that is specific to individual permits, and therefore not
applicable to facilities covered under the proposed general permits. In addition, the
statute is clear that nothing in the subsection shall be interpreted to require a revision to
an existing compliance boundary previously approved by rule or permit.

Groundwater monitoring is not required for these permitted facilities unless there is
evidence of offsite groundwater impacts.

Comment 9: We have a lot encroachment from residential. That encroachment takes
property from us every time they drill a well or build a house. The current permit says
we are required to stay back 100 foot from any well. However, the county allows you to
drill a well within 10 foot of property line. That means we lose 90 feet. Under our waste
management plan, it says we are to stay 200 foot from a residence which falls under this
permit guidance we have to follow animal waste permit/cattle waste management plan.
That plan says 200 foot so we must maintain that distance. So we lose 190 feet when
they build a house 10 foot from the property line, and we get no compensation for that
property we lose.

Response: 154 NCAC 02C .0107(a)(2) Standards of Construction: Water Supply Wells

requires a minimum horizontal separation between a well and the following potential
sources of groundwater contamination at the time of well construction: 100 feet for
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industrial or municipal residuals disposal or wastewater-irrigation sites; and 100 feet for
animal feedlots or manure piles. New water supply well construction must consider
existing potential sources before well construction is allowed.

Setback requirements for animal waste application fields are established at the time the
field is put into use. New homes being constructed adjacent to established, documented

waste application fields would not require modifications to existing buffers for those
fields.

V. THE WRITTEN COMMENTS

The comment period for these draft general permits remained open until December 6,
2013. During this period, a total of six written comments regarding the proposed permits
were received. A summary of the written comments are provided in this document along
with the corresponding responses to each comment. Division Staff prepared responses
for each comment and used feedback from the Hearing Officers to ensure that permit
relevant public concerns were addressed. All the written comments that were received
are contained in Attachment 6.

Comment 10: Norman Jordan, on behalf of the North Carolina Dairy Producers
Association, expressed concern that there are no additional changes made that would
make it more difficult or expensive for dairy farmers to comply with the permits.

Response: This issue was addressed in the response to Oral Comment 2.

Comment 11: Anne Coan, on behalf of the North Carolina Farm Bureau Federation,
submitted the following comments:

1. NC Farm Bureau opposes any additional changes to the permits that would make
the permits more stringent or that would make compliance with the permits more
costly or burdensome to the farmers.

2. Ttis important that cattle and dairy farmers understand that once a permit it
rescinded they would not be allowed to go above the permitting threshold of 100
confined cattle without installing facility upgrades.

Response:
1. Additional Modification: This issue is addressed in the response to Oral Comment
2.
2. Rescission notification: This issue is addressed in the response to Oral Comment
3.

Comment 12: Keith Larick, on behalf of the North Carolina Department of Agriculture
and Consumer Services, would oppose any additional changes to the permits that would
increase the regulatory requirements.

Response: This issue was addressed in the response to Oral Comment 2.
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Comment 13: Jocelyn D’ Ambrosia of Earthjustice, Gray Jernigan of Waterkeeper
Alliance, and Chandra Taylor of Southern Environmental Law Center, on behalf of the
Catawba Riverkeeper Foundation, Cape Fear River Watch, Neuse Riverkeeper
Foundation, North Carolina Environmental Justice Network, Pamlico-Tar River
Foundation, Waterkeepers Carolina, Western North Carolina Alliance, Winyah Rivers
Foundation, and Yadkin Riverkeeper, Inc., submitted the following comments:

1. The general permits do not meet the non-discharge requirements; facilities under
the permits are discharging significant nutrient and bacteria loads to watersheds
across North Carolina. DENR must use the renewal period as an opportunity to
assess whether facilities are complying with the permits and come up with
alternative measures to control pollution from these facilities.

Response: General Permits are for non-discharge animal waste management systems in
accordance with G.S. §143-215. Condition 1.1 requires systems covered by these General
Permits be effectively maintained and operated as non-discharge systems. The Division
conducts inspections of all permitted animal operations annually to determine if the
system is in compliance with its animal waste management plan and Permit as required
by G.S. §143-215.10F. The Division may also conduct sampling as needed to determine
if there are any violations of water quality standards, per Condition IV.1.d.

In response to the 2008 Petition for Rule-Making regarding monitoring at animal
operations, the Division initiated a monitoring study conducted by the United States
Geological Survey (USGS). The USGS collected samples in fifty-four watersheds to
identify detectible contributions of pollutants from animal operations. The full report on
the study including analysis and results is expected 1o be finalized and release later in
2014.

2. General permits should be modified to come into compliance with Title VI of the
Civil Rights Act of 1964 in addressing the following.

a. Swine facilities are disproportionately concentrated in communities of
color. African American communities disproportionately bear the impact
of swine facilities.

b. Lagoon sprayfield systems can pollute nearby waters through lagoon
breaches and spills, lagoon leakage into shallow groundwater, sprayfield
runoff from over-applied waste or waste applied on saturated or frozen
ground, waste directly applied into ditches, and waste blown into surface
waters or neighboring homes during waste application.

c. Air pollution from swine facilities adversely affects neighboring
communities and can spread antibiotic-resistant bacteria, threatening
human health. DENR should consider requiring facilities to install
controls on confinement houses that filter the air.

d. Proximity to swine facilities depresses property values.

Response:
2.a. — The General Permits cover existing swine facilities and existing operations that
were previously permitted by the Division and are not portable, therefore, the renewal of
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these General Permits does not cause additional impacts to communities. Since 1995, all
new swine operations have been subject to the Swine Farm Siting Act (G.S. §106-800)
which establishes limitations on the siting of swine houses for permitted swine
operations. In 2007, G.S. §143-215.10] made permanent the moratorium on the
construction of new swine operations or the expansion of existing swine operations that
employ a lagoon-sprayfield system as the primary method of waste treatment and
disposal. Any new or expanding facilities permitted after that time must satisfy the
Performance Standards for New/Fxpanding Swine Operation (G.S. §143-215.10] and
15A NCAC 02T .1307-1309 and 154 NCAC 02D .1808).

2.b. — There are statutes, rules, and permit conditions that address each of the concerns
that were raised. Examples include the following:

Lagoon breaches and spills are prohibited under the General Permits. Permit
Conditions 1.1, [1.1, I11-15, [1.25, 11.27 I11.1-3, [I1.18 IV .1, and V.2 all
directly address issues to prevent lagoon breaches and spills.

Permitted lagoons are required to meet the current NC NRCS Conservation
Practice Standard No. 359 — Waste Treatment Lagoon at the time of
construction. Earthen structures for new/expanding swine operations must be
designed and constructed with synthetic liners to eliminate seepage, 154
NCAC 02T .1307(1)(A).

Permit Condition 11.5 prohibits waste application at rates resulting in excessive
ponding or any runoff.

Condition I1.21 prohibits the application of waste on saturated or frozen ground.

The General Permits do not allow for discharges to ditches. Condition I1.1
prohibits waste being directly applied to ditches.

Condition 11. 19 prohibits waste from being applied such that it reaches surface
waters or wetlands or crosses property lines or field boundaries.

The Division conducts inspections of all permitted animal operations annually to
determine if the system is in compliance with its animal waste management plan and
Permit as required by G.S. §143-215.10F. The Division may also conduct sampling to
determine if there are any violations of water quality standards.

2.c. — Permittees are required by G.S. §143-215.10C(e)(1) to develop and follow and
Odor Control Checklist to reduce off-site odor impacts as a part of the CAWMP. Odor
complaints related to animal operations are forwarded to and assessed by the Division of
Air Quality. Site specific measures may be required based upon the findings of the
Division of Air Quality. Some swine operations are voluntarily making modifications
that improve air quality such as installing lagoon covers for methane capture and energy
generation.

2.d. — The General Permits cover existing swine facilities. Since 1995, all new swine
operations have been subject to the Swine Farm Siting Act (G.S. §106-800) which
establishes limitations on the siting of swine houses for permitted swine operations
including setbacks to occupied residences, schools, hospitals, churches, outdoor
recreational facilities, national parks, State Parks, historic properties acquired by the
state, child care centers, property boundaries, and wells.

10
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3. Condition I.1 — This condition does not protect against discharges. The 25-
year/24-hour storm design standard is not as protective against discharge as it may
have been in the past. The last paragraph of this condition appears to allow waste
discharges to or from ditches. DENR should prohibit any discharge of waste from
or application of waste to a ditch that drains to surface waters or wetlands.

Response: (.5. §143-215.10C(b) states that animal waste management systems shall be
designed, constructed, and operated so that the system does not cause pollution in waters
of the State except as may result due to a storm event more severe than the 25-year, 24-
hour storm. The structures were required to be designed based upon the NRCS Standard
in place at the time of construction. There is no requirement to modify structure design.

The Condition does not allow for the discharge or application of waste to ditches and
further prohibits the discharge to surface waters or wetlands. The exception described in
the last paragraph requires that discharges from the ditch be controlled by approved best
management practices (BMPs), this refers to the hydrologic flow leaving the ditch, not a
release of pollutants. However, should any waste reach the ditch, it is required to be
removed immediately, and must be reported as a discharge to a ditch.

4. Condition [.3 — DENR should require assessments of the effectiveness of the
Certified Animal Waste Management Plan (CAWMP) to be submitted quarterly
or with the annual certification. These assessments should be made public.
DENR should require permittees to submit all amendments to the CAWMP to the
Division for approval.

Response: The records associated with assessment of the CAWMRP’s effectiveness are
maintained as part of the facility’s records and are reviewed by the Division during
annual compliance inspections. These records include but are not limited to lagoon
level records, irrigation records, rainfall records, soil sample analysis, waste analysis,
and crop yield records. Records are maintained by the Permittee for a minimum of three
years, per Condition I1I. 11, and must be submitted to the Division upon request.

5. Condition L5 — The Division should require all facilities in all watersheds to
submit facility wide evaluations for phosphorous loss at least every three years.
General permits should prohibit all facilities from applying waste on fields at rates
that exceed the established crop removal rate for phosphorous, not just those with
“HIGH” phosphorous-loss assessment rating.

Response: 154 NCAC 027. 1304 specifically exempts State Permitted facilities from
phosphorus requirements. However, facilities in watersheds that are sensitive to nutrient
enrichment can be required to conduct phosphorus evaluations through 154 NCAC 02B.

G.S. §143-215.10C(e)(6) establishes that nitrogen shall be a rate limiting element and
that phosphorous application comply with the nutrient management standard. NC
manure nutrient application criteria as related to phosphorous-loss assessments are
established by NC NRCS Conservation Practice Standard No. 590 — Nutrient
Management which is the state technical standard for nutrient management.

11
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6. Condition 1.6 — DENR should define the term “treatment units,” and clarify that
permittees may not circumvent the state law barring the construction, operation,
or expansion of an animal waste management system that serves a swine farm that
employs an anaerobic lagoon as the primary method of treatment.

Response: The addition of definitions involves rule changes and is not within the scope
of this permit renewal process. The addition of treatment units refers to supplemental
treatment processes in conjunction with the current treatment system, i.e. a solids
separation unit. The Condition specifically requires Division approval for use.
Condition 1.4 specifically prohibits any expansion without meeting the requirements of
the Performance Standards for New/Expanding Swine Operation (G.S. §143-215.10.1).

7. Condition .7 — The permit should define the term “innovative treatment process”
and clarify that permittees may not circumvent the state law barring the
construction, operation, or expansion of an animal waste management system that
serves a swine farm that employs an anaerobic lagoon as the primary method of
treatment.

Response: The addition of definitions involves rule changes and is not within the scope
of this permit renewal process.

Condition 1.4 specifically prohibits any expansion without meeting the requirements of
the Performance Standards for New/Expanding Swine Operation (G.S. §143-215.10.1).
The pilot testing of an innovative treatment process does not supersede this requirement.

8. Condition 1.8 — The permit should increase the setback for private wells to at least
500 feet, impose setback for public or community wells of at least 1,000 feet, and
impose setback to protect waters that have high recreational use as well as
designated high quality waters.

Response: This issue is addressed in the response to Oral Comment 4.

9. Condition I1.7 — This condition should be amended to require manure and sludge
to be incorporated into the soil within twelve hours of application to bare soils.

Response: The Division feels that the requirement for sludge applied to bare fields be
incorporated before the next rain event, in addition to the current two-day maximum is
appropriate. The two-day maximum is consistent with the Ninth Senate Bill 1217
Interagency Group Guidance Document, Sept. 2009.

10. Condition I1.10 — DENR should ensure that the North Carolina Department of
Agriculture and Consumer Services (NCDA&CS) Veterinary Division’s statutes
and regulations protect the environment and promulgate additional regulations if
needed. The permit should define “normal mortality rates” for each facility and
require reporting of all die-offs in excess of those rates within 24 hours.
Permittees should consult with the Division about appropriate burial locations

12
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along with the dates and number of animals buried by species and type. The
Division should also require groundwater monitoring for each burial site.

Response: It is outside of the purview of the Division to revise or promulgate new
regulations that are under the authority of the NCDA&CS Veterinary Division granted by
General Statutes Chapter 106, Article 34.

G.S. §143-215.10C(e)(3) requires Permittees to develop a mortality management plan as
a part of their CAWMP. Permittees are further required to maintain stocking (and
mortality) records. Division Staff does not recommend a 24-hour reporting requirement.

This Condition does require that burial be done in consultation NCDA&CS Veterinary
Division, that the location be mapped, and that map provided to the Division along with
records of dates and numbers of animals buried by species and type. The Condition also
provides for groundwater monitoring as determined by the Division.

11. Condition I1.12 — Permit should specify that the protective vegetative cover must
be designed to prevent the berms and embankments from eroding.

Response: The purpose of a protective cover is the prevention of erosion. The
maintenance of this protective cover and the condition of embankments, berms, pipe runs,
and diversions are a part of the annual inspection that the Division conducts as required
by G.S. §143-215.10F. Staff does not recommend any changes to the Permit language.

12. Condition I1.17 — The permit should not incorporate an open-ended affirmative
defense to potentially dangerous discharges. The permit should define
circumstances that are considered “beyond the Permittee’s control” to not include
preventable accidents or operator error.

Response: The Division feels that the affirmative defense provision is appropriate.
There are very few situations where an operator would be unable to perform the [20-
minute inspection, and claim this provision. The Division does have the authority to
refute the affirmative defense assertion if necessary.

13. Condition 11.22 — This condition should be strengthened to require land
application cease at least twenty-four hours before National Weather Service
predicts, with 80% certainty, that there will be two inches or more of rainfall in
the county in which the facility is located. Permit should also prohibit land
application for at least twenty-four hours after rainfall of two inches or more.
Recommends a twenty-four hour cessation period prior to a tropical storm or
hurricane; the current four hour cessation period does not give waste time to
incorporate into soil.

Response: The Condition requires Permittee to consider pending weather conditions
when making decisions regarding land application of waste and to record the weather
conditions. Forecasts of rainfall of two inches or more as well as the timing would need

13
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1o be considered. The Division does not recommend language changes regarding
cessation of waste application prior to storm events.

In actual practice, field conditions in the twenty-four hours following a two inch rainfall
event typically prohibit the application of waste; the ground is often too wet for
equipment to cross the field. Additionally, Condition 11.21 prohibits application of waste
on flooded or saturated land, and Condition I1.5 prohibits application that results in
excessive ponding or runoff. Based upon these permit conditions, the Division does not
recommend any language changes regarding a twenty-four hour prohibition of
application of waste following a rainfall of two inches or more.

The Condition requires application of waste cease within _four hours of the National
Weather Service (NWS) issuance of Hurricane/Tropical Storm Warnings or Flood Watch
associated with a Hurricane/Tropical Storm. The NWS issues these watches and
warnings twenty-four hours prior to the storm event. The four hour window after
issuance of said watches/warnings provides operators time to receive notification and
cease waste application. This also allows at least twenty hours for the waste fo
incorporate into the soil.

14. Condition I1.24 — Calibration should be required at least once every six months
and results of testing submitted to Division.

Response: The Division feels that the current calibration frequency is appropriate. This
issue is further addressed in the response to Oral Comment 1.

15. Condition 11.26 — Permit should prohibit the storage of crops in bales around the
exterior of sprayfields/crop fields.

Response: The storage of hay bales on field edges is a common agricultural practice not
exclusive to waste application fields. The inspection process also addresses any situation
when bales are not being utilized or removed. Division Staff does not recommend any
language change.

16. Condition I1.27 — Permit should require the Division approval prior to lowering
lagoon levels below designed stop pump levels and should clarify that this does
not override Condition I1.22.

Response: Division noftification is not necessary. Provisions for temporary lowering of
lagoon levels below stop pump levels are in the NC NRCS Conservation Practice
Standard No. 359 — Waste Treatment Lagoon, the state technical standard.

17. Condition III.1 — DENR should provide Permittees guidance on how to inspect
lagoons, require broader installation and use of monitoring wells or an

evaporation pan to determine lagoon seepage loss, or require third party testing
for lagoon seepage.
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Response: Permittees are required to do a visual inspection to look for signs of erosion,
leakage, damage or discharges as a part of their monthly inspection. Division staff also
inspects the embankments during the annual inspection process. The inspector informs
the Permittee of any areas of concern and recommends corrective actions. Technical
assistance from NRCS or private consultants is available to advise Permittees on
addressing such issues.

Monitoring wells may be required as determined by the Division, per Condition 111.10.
Division Staff does not recommend any changes to the Permit language.

18. Condition I1L.5 — Waste sample analysis should be required prior to application,
not 60 days before or after application.

Response: This issue is addressed in the response to Oral Comment 6.

19. Condition IIL.9(f) — Sampling of source lagoon/storage pond should be required
within twelve hours. Sampling of water receiving the discharge should also be
sampled for the parameters listed within twelve hours. Sample handling practices
should be specified, and samples taken to a certified laboratory. Monitoring
results should be submitted within fifteen days and made public, rather than
within thirty days.

Response: This issue is addressed in the response to Oral Comment 7.

Thirty days is appropriate to obtain and submit sampling data. All reports received by
the Division are public record.

20. Condition .11 — Records retention should be for five years not three years.
Once every five years DENR should conduct a full compliance inspection of the
facility and records.

Response: The Division conducts a full compliance inspection annually for each facility
covered under these General Permits as required by G.S. §143-215.10F. All records
within the required retention schedule must be made available during the inspection or
submitted upon request, per Condition I11.12. Division staff does not recommend any
changes to the current retention schedule.

21. Condition II1.14 — All permittees should be required to file an annual compliance
report regardless of compliance history.

Response: The Division conducts inspections of all permitted animal operations
annually as required by G.S. §143-215.10F . All records required by this Permit are
reviewed by the Division during the inspection. Condition I11.12 further requires the
Permittee to submit any records or reports within fifteen days of request by the Division.
This Condition reserves the right for the Division to require an annual report.
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22. Condition III.15 to II1.17 — Terminology should be consistent across these three
conditions and tie to the discharge of waste. Press release requirement in
Condition II1.15 should be within twenty-four hours and specify contents of the
press release. Condition II1.17 should be made clear that discharges of 1,000,000
gallons or more require press release and public notice be expanded to included
appropriate counties recommended by the Division. Permittees should be
required to contact the Division within twelve hours of a discharge of 5,000
gallons or more. Permittees should be required to maintain a copy of the press
release and public notice for up to one year and to provide the Division with a
copy of the notice and proof of publication.

Response: The Division agrees that the terminology should be consistent across the three

Conditions. It is recommended that all three Conditions use the term “animal waste”’;
this is also consistent with G.S. §143-215.10C(h).

The requirement to issue a press release within forty-eight hours of a discharge of 1,000
gallons or more of animal waste to surface waters of the State is a requirement of G.S.
§143-215.10C(h)(1) and cannot be changed by this process.

The requirement to publish a notice of the discharge of 15,000 gallons or more of animal
waste to surface waters of the State is a requivement of G.S. §143-215.10C(h)(2) and
cannot be changed by this process. The publication of a public notice is in addition fo
the above press release requirement.

1t is recommended to add the following two sentences from G.S. $143-215.10C(h)(2) be
added to Condition Ill. 16 — “The notice shall be captioned “NOTICE OF DISCHARGE
OF ANIMAL WASTE” and “The owner or operator shall file a copy of the notice and
proof of publication with the Department within thirty (30) days after the notice is
published. Publication of a noftice of discharge under this Condition is in addition to the
requirement 1o issue a press release under Condition 111.15”.

1t is recommended to correct the last sentence in Condition I111.17 to say “A copy of all
public notices and proof of publication must be sent to the Division within thirty (30) days of the
afier the notice is published.”

23. Condition II1.18 — Two years is too long for a facility to comply with sludge
removal. Compliance should be within one year, rather than two. Facilities that
are not able to manage its waste should not be allowed to generate more.

Response: The Division feels that the compliance schedule is appropriate as written.
Permittees must identify additional application fields and comply with the application
windows for various crops. The Condition does require a Plan of Action be developed

within ninety days of determination of the need or sludge removal.

24. Condition IV.1 — Permit should state that facilities are subject to random,
unannounced inspections.
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Response: The Condition does not preclude random, unannounced inspections. The
Division feels that the current wording is appropriate.

25. Condition V.13 — Permit should provide requirements for how systems are to be
closed. Depopulated facilities should be required to maintain a permit and inspect
the lagoon to ensure it 1s not leaking. Reopening facilities should have to
demonstrate compliance with performance standards in G.S. 143-215.101
Facilities depopulated due to forced closure or enforcement should develop a plan
that rectifies past violations.

Response: Abandoned facilities are held to the conditions of this Permit until lagoon
closure. As for the issue of reactivation of abandoned farms, that is addressed by 1154
NCAC 02T .1302. Lagoon closure is addressed in Condition V.3, 154 NCAC 02T . 1306,
and NC NRCS Conservation Practice Standard No. 360 “Closure of Waste
Impoundment.”

26. Information Collection — Permits should be revised to require all information
collected be submitted to DENR quarterly and made readily accessible to the
public via a database.

Response: The Division conducts inspections of all permitted animal operations
annually as required by G.S. §143-215.10F. All records required by this Permit must be
submitted to the Division during the inspection for review. Condition 11112 further
requires the Permittee 1o submit any records or reports within fifteen days of request by
the Division. This Condition reserves the right for the Division to require an annual
report.

27. DENR should require dry litter poultry facilities to operate under a permitting
program. DENR should repeal the permitting by regulation rules applicable to
dry litter poultry facilities. At a minimum, facilities that violate the regulations
for deemed permitted status to obtain coverage under an individual or general
permit.

Response: The General Permits presented for public review and comment are renewals
of existing general permits. The introduction of a new general permit for a permitted
activity should be addressed in a separate action. At this time, the Division has not
received any requests for permit coverage from a dry litter poultry operation. If such a
request is received, an individual permit can be issued in compliance with all applicable
statutes and regulations. A general permit could be developed if multiple dry litter
poultry facilities seek coverage.

Comment 14: Steve Wing, Ginger T. Guidry, Sarah Hatcher, and Jessica Rinsky of the
UNC-CH School of Public Health submitted the following comments:
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1. Negative health impacts of industrial swine operations result from the use of
lagoons and sprayfields to manage animal waste. Heath impacts are related to air
pollution from barns, lagoons, and sprayfields.

Response: This issue was addressed the response to Comment 13.2.c.

2. Non-therapeutic use of antibiotics in swine production results in negative health
impacts.

Response: The Division does not possess the authority to regulate the use of antibiotics
in swine production. The General Permits are for non-discharge animal waste
management systems in accordance with G.S. §143-215 for the protections of human
health and the environment. More research and data is needed regarding emerging
contaminants such as pharmaceuticals before limitations could be placed on these
parameters. Lstablishment of such limits would be done through the legislative or rule-
making process.

3. The location of confinements and animal waste in flood plains results in negative
health impacts.

Response: The Swine F'arm Siting Act, G.S. §106-803(a2), prohibits any component of
the animal waste management system other than a land application site from being
located in the 100 year flood plain. The NCDA&CS Division of Soil & Water
Conservation operate a swine farm buyout program from 2000 to 2014. This program
4. The disproportionate burden of animal feeding operations impacts on
communities particularly susceptible due to other environmental exposures and
inadequate access to medical services.

Response: This issue was addressed the response to Comment 13.2.a.

5. DENR should compile electronic records of information that permittees are
required to collect and make them publicly available.

Response: This issue was addressed the response to Comment 13.26.
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VI. REVISED STATE GENERAL PERMITS

As a result of the public comments received and further information gathered by the
Division during the course of the public comment period, the Division produced revised
State General Permits that incorporate the Hearing Officers’ recommendations previously
discussed in this report. The revised permits are provided as Attachment 7.

VII. RECOMMENDATION

Based upon the information contained in this report, consideration of the comments
received, a thorough review of all the information and facts that are pertinent to the
development of these permits, and an analysis of the revised permits, the Hearing
Officers make the following recommendation:

The Director should adopt the revised permits contained in Attachment 7. These
permits should be issued with an effective date of October 1, 2014.

Prior to the next renewal period, the Division should re-examine the 2002
protocol for groundwater monitoring around CAFOs to determine whether the
2002 protocol provides adequate protection of human health and the water
resources of the state.

Prior to the next renewal period, the Division should evaluate whether Tropical
Storms and Hurricanes are the only extreme rainfall event that should be
specifically addressed by the general permit.

As a part of the rule review process required by Session Law 2013-413, the
Division should consider whether rule changes are necessary to address those
comments that the Division felt were more appropriate to address through a
rulemaking process.
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Permit Number AWG1000060

NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

SWINE WASTE MANAGEMENT SYSTEM GENERAL PERMIT

This General Permit is issued pursuant to North Carolina General Statutes 143-215 et seq., may apply to any

swine facility in the State of North Carolina, and shall be effective from October 1, 2009 until September 30,
2014.

All activities authorized herein shall be consistent with the terms and conditions of this General Permit.

Holders of Certificates of Coverage (COC) under this General Permit shall comply with the following specified
conditions and limitations.

L PERFORMANCE STANDARDS

1. Any discharge of waste that reaches surface waters or wetlands is prohibited except as otherwise
provided in this General Permit and associated statutory and regulatory provisions. Waste shall
not reach surface waters or wetlands by runoff, drift, manmade conveyance, direct application,
direct discharge or through ditches, terraces, or grassed waterways not otherwise classified as
state waters.

The waste collection, treatment, storage and application system operated under this General
Permit shall be effectively maintained and operated as a non-discharge system to prevent the
discharge of pollutants to surface waters or wetlands.  Application of waste to terraces and
grassed waterways is acceptable as long as it is applied in accordance with Natural Resources
Conservation Service (NRCS) Standards and does not result in a discharge of waste to surface
waters or wetlands.

Facilities must be designed, constructed, operated, and maintained to contain all waste plus the
runoff from a 25-year, 24-hour rainfall event for the location of the facility. A facility that has a
discharge of waste that results because of a storm event more severe than the 25-year, 24-hour
storm will not be considered to be in violation of this General Permit if the facility is otherwise
in compliance with its Certified Animal Waste Management Plan (CAWMP) and this General
Permit.

Any discharge or application of waste to a ditch that drains to surface waters or wetlands is
prohibited except as follows: (a) discharges from the ditches are controlled by best management
practices (BMPs) designed in accordance with NRCS standards; (b) the BMPs have been
submitted to and approved by the Division of Water Quality (Division); {¢) the BMPs were
implemented as designed to prevent a discharge to surface waters or wetlands; (d) the waste was
removed immediately from the ditch upon discovery; and (e) the event was documented and
reported in accordance with Part I1.13. of this General Permit. Nothing in this exception shall
excuse a discharge to surface waters or wetlands except as may result because of rainfall from a
storm event more severe than the 25-year, 24-hour storm.

b2

This Permit does not allow the Permittee to cause a violation of any of the water quality
standards established pursuant to Title 15A, Subchapter 2B of the North Carolina Administrative
Code and Title 15A, Subchapter 2L of the North Carolina Administrative Code.

1 February 20, 2009
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Permit Number AWG100060

3. The facility’s COC and its CAWMP are hereby incorporated by reference into this General
Permit. The CAWMP must be consistent with all applicable laws, rules, ordinances, and
standards (federal, state and local) in effect at the time of siting, design and certification of the
facility.

The Permittee must assess and record, on an ongoing basis, the effectiveness of the
implementation of the CAWMP. The Permittee must make “major changes,” “revisions,” or
“amendments” to the CAWMP, as defined in Section VI, “Definitions,” of this Permit, in order
to address any changes needed to maintain compliance with the facility’s COC and this General
Permit. “Major changes,” “revisions,” and “amendments” to the CAWMP must be documented,
dated, and included as part of the CAWMP. “Major changes “ and “revisions” to the CAWMP
shall be submitted to the appropriate Division Regional Office within thirty (30) calendar days of
the “major change™ or “revision.” “Amendments” are not required to be submitted to the
Division Regional Office unless specifically requested by the Division. If field, riser or pull
numbers are changed, an explanation shall also be submitted and include a description of how the
new numbers relate to the old numbers.

Any violation of the COC or the CAWMP shall be considered a violation of this General Permit
and subject to enforcement actions. A violation of this General Permit may result in the Permittee
having to take immediate or long-term corrective action{s) as required by the Division. These
actions may include but are not limited to: modifying the CAWMP; ceasing land application of
waste; removing animals from the facility; or the COC being reopened and modified, revoked
and reissued, and/or terminated.

4. Any proposed increase or modification to the annual average design capacity from that
authorized by the COC will require a modification to the CAWMP and the COC prior to
modification of the facility. All new and expanding operations must demonstrate that waste
management system will satisfy the requirements of G.S. §143-215.10.1.  No collection,
treatment or storage facilities may be constructed in a 100-year flood plain.

5. Facilities located in watersheds sensitive to nutrient enrichment may be notified by the Division
to conduct an evaluation of the facility and its CAWMP 1o determine the facility’s ability to
comply with the NRCS nutrient management standard as it relates to phosphorous. This
evaluation will not be required until such time as the permittee is notified by the Division. The
evaluation must be documented on forms supplied by or approved by the Division and must be
submitted to the Division. This evaluation must be completed by existing facilities within twelve
(12) months of receiving notification from the Division.

For facilities located in watersheds sensitive to nutrient enrichment, all fields with a “HIGH”
phosphorous-loss assessment rating shall have land application rates that do not exceed the
established crop removal rate for phosphorous. There shall be no waste application on fields
with a “VERY HIGH” phosphorous-loss assessment rating.

6. If prior approval is received from the Director of the Division of Water Quality (Director),
facilities that have been issued a COC to operate under this General Permit may add treatment
units for the purpose of removing pollutants before the waste is discharged into the
lagoons/storage ponds. Prior to any approval, the Permittee must demonstrate to the satisfaction
of the Director that the new treatment unit will not interfere with the operation of the existing
{reatment system and that a process is in place to properly manage and track the pollutants
removed.

3

February 20, 2009

ED_002446_00000830-00002





July 29, 2019 EPA-HQ-2017-007907

Permit Number AWG100000

7. If prior approval is received from the Director, facilities that have been issued a COC to operate
under this General Permit may add innovative treatment processes to the systems on a pilot basis
in order to determine if the innovative treatment process will improve how the waste is treated
and/or managed. Prior to any approval, the Permittee must demonstrate to the satisfaction of the
Director that the innovative treatment process will not interfere with the operation of the existing
treatment system and that a process is in place to properly manage and track the pollutants
removed.

8. Animal waste shall not be applied within 100 feet of any well with the exception of monitoring
wells. The allowable distance to monitoring wells shall be established on a case-by-case basis by
the Division,

9. Existing swine dry lots may remain in wetlands as long as the wetlands uses are not removed or
degraded as a result of the swine. The swine however may not be confined within 100 feet of an
adjacent surface water or a seasonally-flooded area. The swine also must not cause a loss of
more than 10% of the existing tree canopy. Where trees do not exist, the area must be managed
to include crop rotation.

iL OPERATION AND MAINTENANCE REQUIREMENTS

1. The collection, treatment, and storage facilities, and the land application equipment and fields
shall be properly operated and maintained at all times.

2. A vegetative cover shall be maintained as specified in the facility’s CAWMP on all land
application fields and buffers in accordance with the CAWMP. No waste shall be applied upon
areas not included in the CAWMP or upon areas where the crop is insufficient for nutrient
utilization. However, if the CAWMP allows, then waste may be applied up to thirty (30) days
prior to planting or breaking dormancy.

3. Soil pH on all land application fields must be maintained in the optimum range for crop
production.
4. Land application rates shall be in accordance with the CAWMP. In no case shall land application

rates exceed the agronomic rate of the nutrient of concern for the receiving crop.

5. In no case shall land application rates result in excessive ponding or any runoff during any given
application event.

6. Animal waste shall not be directly applied onto crops for direct human consumption that do not
undergo further processing {e.g., strawberries, melons, lettuce, cabbage, apples, etc.) at any time
during the growing season, or in the case of fruit bearing trees, following breaking dormancy.
Application of animal wastes shall not occur within thirty (30) days of the harvesting of fiber and
food crops for direct human consumption that undergoes further processing.

7. If mamore or sludges are applied on conventionally tilled bare soil, the waste shall be
incorporated into the soil within two (2) days after application on the land, or prior to the next
rainfall event, whichever occurs first. This requirement does not apply to no-till fields, pastures,
or fields where crops are actively growing.

8. No material other than antmal wastes of the type generated on this facility shall be disposed of in
the animal waste collection, treatment, storage, or application systems. This includes but is not
limited to pesticides, toxic chemicals and petroleum products.

3 February 20, 2009
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9. Domestic and/or industrial wastewater from showers, toilets, sinks, etc. shall not be discharged
into the animal waste collection, treatment, storage, and application system. Washdown of stock
trailers owned by and used to transport animals to and from the facility only, will be permissible
as long as the system has been evaluated and approved to accommodate the additional volume.
Only those cleaning agents and soaps that are EPA approved according to their label, will not
harm the cover crop, and will not contravene the groundwater standards listed in 15A NCAC 2L
may be utilized in facilities covered by this General Permit. Instruction labels are to be followed
when using cleaning agents and soaps.

10. Disposal of dead animals resulting from normal mortality rates associated with the facility shall
be done in accordance with the facility’s CAWMP and the North Carolina Department of
Agriculture and Consumer Services (NCDA&CS) Veterinary Division's Statutes and regulations.

Disposal of dead animals whose numbers exceed normal mortality rates associated with the
facility shall also be done in accordance with the facility’s CAWMP and NCDA&CS Veterinary
Division’s Statutes and regulations provided that: 1) burial of such animals shall be done in
consultation with the State Veterinarian of the NCDA&CS Veterinary Division’s Statutes and in
compliance with NCDA&CS regulations; 2) all such burial sites must be mapped, and the dates
and numbers of the animals buried by species and type must be recorded; and 3) the map is
submitted to the appropriate Regional Office Aquifer Protection Section within fifteen (15)
calendar days of burial.

In the event of a state of emergency declared by the Governor, disposal of dead animals shall be
done in accordance with requirements and guidelines dictated by the State Veterinarian
according G.S. §106-339.4. The Division may require groundwater monitoring when there is
massive burial of animals. All burial sites of such animals must be mapped, and the dates and
numbers of the animals buried by species and type must be recorded.,

11. Unless accounted for in temporary storage volume, all uncontaminated runoff from the
surrounding property and buildings shall be diverted away from the waste lagoons/storage ponds
to prevent any unnecessary addition to the liquid volume in the structures.

12. A protective vegetative cover shall be established and maintained on all earthen lagoon/storage
pond embankments (outside toe of embankment to maximum pumping elevation), berms, pipe
runs, and diversions to surface waters or wetlands. Trees, shrubs, and other woody vegetation
shall not be allowed to grow on the lagoon/storage pond embankments. All trees shall be
removed in accordance with good engineering practices. Lagoon/storage pond areas shall be
accessible, and vegetation shall be kept mowed.

13. At the time of sludge removal from a lagoon/storage pond, the sludge must be managed in
accordance with the CAWMP. When removal of sludge from the lagoon is necessary, provisions
must be taken to prevent damage to the lagoon dikes and liner.

14, Lagoons/storage ponds shall be kept free of foreign debris including, but not limited to, tires,
bottles, light bulbs, gloves, syringes or any other solid waste.

15. The facility must have at least one of the following items at all times: (a) adequate animal waste
application and handling equipment, (b) a lease, or other written agreement, for the use of the

necessary equipment, or {¢) a contract with a third party applicator capable of providing adequate
waste application.
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16. The Permittee shall designate a certified animal waste management system operator with a valid
certification to be in charge of the animal waste management system. The waste management
systemm shall be operated by the Operator in Charge (OIC) or a person under the OIC’s
supervision.

17. In accordance with 15A NCAC 8F .0203(2)(2), the OIC or a designated back-up OIC of a Type
A Animal Waste Management System shall inspect, or a person under the supervision of an OIC
or designated back-up OIC shall inspect, the land application site as often as necessary to insure
that the animal waste is land applied in accordance with the CAWMP. In no case shall the time
between inspections be more than 120 minutes during the application of waste. A record of each
inspection shall be recorded on forms supplied by, or approved by, the Division and shall include
the date, time, sprayfield number and name of the operator for each inspection. Inspection shall
include but not be limited to visual observation of application equipment, spray fields, subsurface
drain outlets, ditches, and drainage ways for any discharge of waste.

The Permittee may assert as an affirmative defense in any enforcement action alleging
noncompliance with the requirements imposed in this condition that such noncompliance was
due o circumstances beyond the Permitiee’s control. A notation shall be made on the form
indicating the inspection affected by such circumstance and an explanation setting forth the
circumstances claimed to have been beyond the Permittee’s control shall be submitted with the
form.

18. The Director may require any permittee to install and operate flow meters with flow totalizers
based on the facility’s violations and/or incomplete or incorrect record keeping events.

19, No waste shall be applied in wind conditions that might reasonably be expected to cause the mist
to reach surface waters or wetlands or cross property lines or field boundaries.

20. The Permittee shall maintain buffer strips or other equivalent practices as specified in the
facility’s CAWMP near feediots, manure storage areas and land application areas.

21. Waste shall not be applied on land that is flooded, saturated with water, frozen or snow covered
at the time of land application. :

22, Land application of waste is prohibited during precipitation events. The Permittee shall consider
pending weather conditions in making the decision to land apply waste and shall document the
weather conditions at the time of land application on forms supplied by or approved by the
Division.

Land application of waste shall cease within four (4) hours of the time that the National Weather
Service issues a Hurricane Warning, Tropical Storm Warning, or a Flood Watch associated with
a tropical system including a hurricane, tropical storm, or tropical depression for the county in
which the permitted facility is located. Watches and warnings are posted on the National
Weather Service’s website located at: www. weather.vov. More detailed website information
can be found on Page 2 of the Certificate of Coverage. Watch and warning information can also
be obtained by calling the local National Weather Service Office that serves the respective
county, which can be found on Page 2 of the Certificate of Coverage.

The Director may require any permittee to install, operate and maintain devices on all irrigation
pumps/equipment designed to automatically stop irrigation activities during precipitation. This
decision will be based on the facility's complhiance history for irrigation events.
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23. Land application activities shall cease on any application site that exceeds a Mehlich 3 Soil Test
Index for Copper of greater than 3,000 (108 pounds per acre} or Zinc of greater than 3,000 (213
pounds per acre).

24. All waste application equipment must be tested and calibrated once in the first two years after
issuance of the COC and then at least once every two years thereafter. The results must be
documented on forms provided by, or approved by, the Division.

o
‘:Jx

Any major structural repairs to lagoons/storage ponds must have written documentation from a
technical specialist certifying proper design and installation. However, if a piece of equipment is
being replaced with a piece of equipment of the identical specifications, no technical specialist
approval 1s necessary [i.e. piping, reels, valves, pumps (if the gallons per minute (gpm) capacity
is not being increased or decreased), etc.] unless the replacement involves disturbing the
lagoon/storage pond embankment or liner.

26. Crops for which animal waste is land applied must be removed from the land application site and
properly managed and utilized uniess other management practices are approved in the CAWMP.

27. In accordance with NRCS North Carolina Conservation Practice Standard No. 359 “Waste
Treatment Lagoon”, an operator may temporarily lower lagoon levels to provide irrigation water
during drought periods and to provide additional temporary storage for excessive rainfall during
the hurricane season and in preparation for the following winter months. All conditions of
NRCS NC Standard No. 359 must be satisfied prior to lowering lagoon levels below designed
stop pump levels.

I, MONITORING AND REPORTING REQUIREMENTS

1. An inspection of the waste collection, treatment, and storage structures, and runoff control
measures shall be conducted and documented at a frequency to insure proper operation but at
least monthly and after all storm events of greater than one (1) inch in 24 hours. For example,
lagoons/storage ponds, and other structures should be inspected for evidence of erosion, leakage,
damage by animals or discharge. Inspection shall also include visual observation of subsurface
drain outlets, ditches, and drainage ways for any discharge of waste.

b

Monitoring and Recording Freeboard Levels
a.  Highly visible waste-level gauges shall be maintained to mark the level of waste in each
lagoon/storage pond that does not gravity feed through a free flowing transfer pipe into a

subsequent structure. The gauge shall have readily visible permanent markings.

The waste level in each lagoon with a waste level gauge shall be monitored and recorded
weekly on forms supplied by or approved by the Division.

The Director may require more frequent monitoring and recording of waste levels based on
the facility’s compliance history for freeboard violations.

b.  Any facility which experiences freeboard violations in any two consecutive years
following the issuance of this General Permit, or as determined necessary by the Director,
shall monitor and record waste levels as follows:

6 February 20, 2009
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In addition to the facility’s existing lagoon waste-level gauges, automated lagoon/storage
pond waste-level monitors and recorders (monitored and recorded at least hourly) must be
installed on all treatment and storage structures covered by a COC issued under this
General Permit to measure and record freeboard. This equipment must be properly
maintained and calibrated in a manner consistent with manufacturer’s operation and
maintenance recommendations. This automated equipment must be in place no later than
ninety (90) days following notification from the Director. The Director may determine
that installation of automated waste level monitors is not required if the Permittee can
demonstrate that preventative measures were taken to avoid the violations and that the
violations resulted from conditions beyond the Permittee’s control.

If an automated level monitor(s) becomes inoperable, the Permittee shall:

i. report the problem by telephone to the appropriate Division Regional Office as scon
as possible, but in no case more than 24 hours following first knowledge of the
problem; and,

ii.  make any needed repairs to the equipment as quickly as possible, and take and record
daily waste levels at the same time every day until such time as the automated
equipment is placed back into operation,

c.  The Director may require new or modified waste-level gauges at any facility if it is
determined that the existing gauges are not adequate to accurately indicate actual lagoon
levels, or the various lagoon levels required to be maintained by this General Permit or the

facility’s CAWMP.
3. Monitoring and Recording Precipitation Events

a.  Precipitation events at facilities issued a COC to operate under this General Permit shall be
monitored and recorded as follows:

A rain gauge must be installed at a site that is representative of the weather conditions at
the farm’s land application site(s) to measure all precipitation events. The precipitation
type and amount must be recorded daily for all precipitation events and maintained on site
for review by the Department of Environment and Natural Resources (Department).Daily
records do not need to be maintained for those days without precipitation events.

b.  The Director may require that an automated rain gauge and recorder must be installed on
site to measure and record all precipitation events. This equipment must be properly
maintained and calibrated in a manner consistent with manufacturer’s operation and
maintenance recommendations. This automated equipment must be in place no later than
ninety (90) days following receipt of notice from the Director.

If an automated rain gauge(s) becomes inoperable, the Permittee shall:

L report the problem by telephone to the appropriate Division Regional Office as soon
as possible, but in no case more than twenty four (24) hours following first
knowledge of the problem; and,

it.  make any needed repairs to the equipment as quickly as possible, and take and record

all rainfall events until such time as the automated equipment is placed back into
operation.
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4. A representative Standard Soil Fertility Analysis, including pH, phosphorus, copper, and zinc,
shall be conducted on each application field receiving animal waste in accordance with NCGS
143-215.10C(e)X6). As of the effective date of this General Permit, the Statute requires that the
analysis be conducted at least annually.

5. An analysis of the animal waste shall be conducted in accordance with recommended laboratory
sampling procedures as close to the time of application as practical and at least within sixty (60)
days (before or afier) of the date of application. Every reasonable effort shall be made to have
the waste analyzed prior to the date of application and as close to the time of waste application as
possible. This analysis shall include the following parameters:

Nitrogen Zine
Phosphorus Copper
6. The Permittee shall record all irrigation and land application event(s) including hydraulic loading

rates, nutrient loading rates and cropping information. The Permittee shall also record removal of
solids and document nutrient loading rates if disposed of on-site, or record the off-site
location(s). These records must be on forms supplied by, or approved by, the Division.

7. A record shall be created and maintained of all transfers of waste between waste structures on the
same site not typically operated in series. Such record shall include at least the identity of the
structure from which the waste was transferred, the identity of the structure receiving the waste,
the date and time of transfer and the total volume of waste transferred.

8. The Permittee must maintain monthly stocking records for the facility and make the records
available to the Department.

9. If, for any reason, there is a discharge from the waste collection, treatment, storage and
application systems (inchuding the land application sites), to surface waters or wetlands, the
Permittee is required to make notification in accordance with Condition III. 13. The discharge
notification shall include the following information:

a.  Description of the discharge: A description of the discharge including an estimate of the
volume discharged, a description of the flow path to the receiving surface waters or
wetlands and a site sketch showing the path of the waste.

b.  Time of the discharge: The length of time of the discharge, including the exact dates and
times that it started and stopped, and if not stopped, the anticipated time the discharge is
expected {o continue.

<

Cause of the discharge: A detailed statement of the cause of the discharge. If caused by a
precipitation event, detailed information from the on-site rain gauge concerning the inches
and duration of the precipitation event,

d.  All steps being taken 1o reduce, stop and cleanup the discharge. All steps to be taken to
prevent future discharges from the same cause.

e

Analysis of the waste: A copy of the last waste analysis conducted as required by
Condition HL 5. above.

f. A waste sample, obtained within seventy-two (72) hours following first knowledge of the
discharge to surface waters or wetlands, from the source lagoon/storage pond, shall be
analyzed for the following minimum parameters:
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Fecal coliform bacteria Five-day biochemical oxygen demand (BODs)
Total suspended solids Total phosphorous
Ammonia nitrogen (NH;-N) Total Kjeldahl nitrogen {TKN)

Nitrate nitrogen (NO;-N)

Monitoring results must be submitted to the Division within thirty (30) days of the
discharge event.

10. In accordance with 15A NCAC 02T .0108(c), the Division may require any monitoring and
reporting {including but not limited to groundwater, surface water or wetland, waste, sludge, soil,
lagoon/storage pond levels and plant tissue) necessary to determine the source, quantity, quality,
and effect of animal waste upon the surface waters, groundwaters or wetlands. Such monitoring,
including its scope, frequency, duration and any sampling, testing, and reporting systems, shall
meet all applicable Division requirements.

11. A copy of this General Permit, the facility’s COC, certification forms, lessee and landowner
agreements, the CAWMP and copies of all records required by this General Permit and the
facility’s CAWMP shall be maintained by the Permittee in chronological and legible form for a
minimum of three (3) years. Records include but are not limited to: soil and waste analyses, rain
gauge readings, frecboard levels, irrigation and land application event(s), past inspection reports
and operational reviews, animal stocking records, records of additional nutrient sources applied
(including but not limited to sludges, unused feedstuff leachate, milk waste, septage and
commercial fertilizer), cropping information, waste application equipment testing and
calibration, and records of removal of solids to off-site location(s). These records shall be
maintained on forms provided or approved by the Division and shall be readily available at the
facility (stored at places such as the farm residence, office, outbuildings, etc.) where animal
waste management activities are being conducted for the life of this General Permit, unless
otherwise specified in this General Permit.

12. Within fifteen (15) working days of receiving the request from the Division, the Permittee shall
provide to the Division one (1) copy of all requested information and reports related to the
operation of the animal waste management system. Once received by the Division, all such
information and reports become public information, unless they constitute confidential
information under NC G.S. 132-1.2, and shall be made available to the public by the Division as
specified in Chapter 132 of the General Statutes.

13. Regional Notification:

The Permittee shall report by telephone to the appropriate Division Regional Office as soon as

possible, but in no case more than twenty-four (24) hours following first knowledge of the
occurrence of any of the following events:

a. Any discharge to ditches, surface waters or wetlands,
b.  Any discharge that poses a serious threat to the environment or human safety or health.

c.  Failure to maintain storage capacity m a lagoon/storage pond greater than or equal to that
required in Condition V. 2. of this General Permit.

d.  Over applying waste either in excess of the limits set out in the CAWMP or where runoff
enters surface waters or wetlands.

e.  Failure of any component of the animal waste collection, treatment, storage and land
application system resulting in a discharge to surface waters or wetlands.
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f. Any failure of the waste treatment and disposal system that renders the facility incapable
of adequately receiving, treating or storing the waste and/or sludge.

g. A spill or discharge from a vehicle transporting waste or sludge to the land application
field which results in a discharge to surface waters or wetlands,

h. A spill or discharge from a vehicle transporting waste or sludge to the land application
field which results in a discharge that poses a serious threat to surface waters, wetlands, or
human health or safety.

i. Any deterioration or leak i a lagoon/storage pond that poses an immediate threat to the
environment or human safety or health.

For any emergency, which requires immediate reporting after normal business hours, contact
must be made with the Division of Emergency Management at 1-800-858-0368.

The Permittee shall also file a written report to the appropriate Division Regional Office within
five (5) calendar days following first knowledge of the occurrence. This report shall outline
the actions taken or proposed to be taken to correct the problem and to ensure that the problem
does not recur. The requirement to file a written report may not be waived by the Division
Regional Office.

14. The Director may require any permittee to file an annual certification report based on the
compliance history of the facility. If required, the report must be filed on forms provided by the
Division.

o
A

The Director may require facilities to submit additional reports and/or certifications based on the
facility’s compliance history.

16. In the event of a discharge of 1,000 gallons or more of waste to surface waters or wetlands, the
Permittee must issue a press release to all print and electronic news media that provide general
coverage in the county in which the discharge occurred setting out the details of the discharge.
The press release must be issued within forty-cight (48) hours after it is determined that the
discharge has reached the surface waters or wetlands. A copy of the press release and a list of
the news media to which it was distributed must be kept for at least one (1) year after the
discharge and must be distributed to any person upon request.

i7. In the event of a discharge of 15,000 gallons or more of animal waste to surface waters or
wetlands, a public notice is required in addition to the press release described in Condition III 16.
The public notice must be placed in a newspaper having general circulation in the county in
which the discharge occurred and the county immediately downstream within ten (10) days of the
discharge. The minimum content of the notice is the name of the facility, location of the
discharge, estimated volume of waste entering state waters, time and date discharge occurred,
duration of the discharge, identification water body that was discharged into including creek and
river basin if applicable, actions taken to prevent further discharge, and a facility contact person
and phone number.

18. If a discharge of 1,000,000 gallons of wastewater or more reaches surface waters or wetlands, the
appropriate Diviston Regional Office must be contacted to determine in what additional counties,

if any, a public notice must be published. A copy of all public notices and proof of publication
must be sent to the Division within thirty (30) days of the discharge.
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19, Al facilities, which are issued a COC to operate under this General Permit, shall conduct a
survey of the sludge accumulation in all lagoons every vear. The survey report should be written
on forms provided or approved by the Division and shall include a sketch showing the depth of
sludge in the various locations within each lagoon. This survey frequency may be reduced if it
can be demonstrated to the satisfaction of the Division that the rate of sludge accumulation does
not warrant an annual survey.

If the sludge accumulation is such that the structure does not satisfy the criteria set by NRCS NC
Conservation Practice Standard No. 359, a sludge removal or management plan must be
submitted to the appropriate Division Regional Office within ninety (90) days of the
determination. The plan shall describe removal and waste utilization procedures to be used.
Compliance regarding sludge levels must be achieved within two (2) vears of the determination.

20, If required by 15A NCAC 027 Section .1300, the Division may notify the permittes to conduct
compliance water quality monitoring on surface and/or groundwater during the period of this
General Permit. This monitoring will not be required until such time as the Division notifies the
permittee. A monitoring plan shall be established within the time specified by the above
referenced rules. All monitoring must be performed using standard sampling protocol, tested at a
laboratory approved by the Division, and results must be submitted to the Division.

Iv. INSPECTIONS AND ENTRY

1. The Permittee shall allow any authorized representative of the Department, upon the presentation
of credentials and other documents as may be required by law and in accordance with reasonable
and appropriate biosecurity measures, to:

a.  Enter the Permittee's premises where a regulated facility or activity is located or conducted,
or where records must be kept under the conditions of this General Permit;

b.  Have access to and copy, at reasonable times, any records that must be kept under the
conditions of this General Permit;

¢.  Inspect, at reasonable times any facilities, equipment (including monitoring and control
equipment), practices, or operations regulated or required under this General Permit; and,

d.  Sample or monitor, at reasonable times, for the purpose of assuring permit compliance, any
substances or parameters at any location,

V. GENERAL CONDITIONS

1. The issuance of a COC to operate under this General Permit shall not relieve the Permittee of the
responsibility for compliance with all applicable surface water, wetlands, groundwater and air
quality standards or for damages to surface waters, wetlands or groundwaters resulting from the
animal operation.

2. The maximum waste level in lagoons/storage ponds shall not exceed that specified in the
facility’s CAWMP. At a minimum, maximum waste level for lagoons/storage ponds must not
exceed the level that provides adequate storage to contain the 25-year, 24-hour storm event plus
an additional one (1) foot of structural freeboard except that there shall be no violation of this
condition if: (a) there is a storm event more severe than a 235-year, 24-hour event, (b) the
Permittee is in compliance with its CAWMP, and (c) there is at least one (1} foot of structural
freeboard.
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In addition to the above requirements, for new and expanding farms with lagoon and storage
pond designs completed after September 1, 1996, storage must also be provided for the heavy
rainfall factor for the lagoons/storage pond. In case of lagoons/storage ponds in series that are
gravity fed, the 25-year, 24-hour storm event and/or the heavy rainfall factor storage requirement
for the system may be designed into the lowest lagoon/storage pond in the system. However,
adequate freeboard must be designed into the upper lagoons/storage ponds to allow sufficient
storage to prevent the waste level from rising into the structural freeboard while the storm water
is draining into the lowest structure in the system.

3. Any containment basin, such as a lagoon or a storage pond, used for waste management shall
continue to be subject to the conditions and requirements of this General Permit until properly
closed. When the containment basin is properly closed in accordance with the NRCS NC
Conservation Practice Standard No. 360 “Closure of Waste Impoundments,” February 2008 or
any subsequent amendment, the containment basin shall not be subject to the requirements of this
General Permit. The Permittee must submit a letter to the Division to request rescission of the
COC by providing documentation of closure of all containment basins.

Closure shall also include a minimum of 24 hours pre-notification of the Division and submittal
of the Animal Waste Storage Pond and Lagoon Closure Report Form to the address identified on
the form within fifteen (15) days of completion of closure.

4, This General Permit allows for the distribution of up to four cubic yards of manure per visit to
individuals for personal use. The Permittee must provide the recipient(s) with information on the
nutrient content of the manure. Distribution of greater quantities must be to individuals or
businesses permitted to distribute the waste, or to be land applied to sites identified in the
Permittee's CAWMP.

The Permittee must inform the recipient(s) of his/her respounsibilitics to properly manage the land
application of manure. Record keeping for the distribution of manure up to four (4) cubic vards
per visit to individuals for personal use is not required.

5. The annual permit fee shall be paid by the Permittee within thirty (30) days after being billed by
the Division. Failure to pay the fee accordingly constitutes grounds for revocation of its COC to
operate under this General Permit.

6. Failure of the Permittee to maintain, in full force and effect, lessee and landowner agreements,
which are required in the CAWMP, shall constitute grounds for revocation of its COC to operate
under this General Permit.

7. A COC to operate under this General Permit is not transferable. In the event there is a desire for
the facility to change ownership, or there is a name change of the Permittee, a Notification of
Change of Ownership form must be submitted to the Division, including documentation from the
parties involved and other supporting materials as may be appropriate. This request shall be
submitted within sixty {60) days of change of ownership. The request will be considered on its
merits and may or may not be approved.

g A COC to operate under this General Permit is effective only with respect to the nature and
volume of wastes described in the application and other supporting data. The Permittee shall
notify the Division immediately of any applicable information not provided in the permit
application.

Any proposed modification to an animal waste management system including the installation of
lagoon covers shall require approval from the Division prior to construction.
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9. If the Permittee wishes to continue an activity regulated by this General Permit after the
gxpiration date of this General Permit, the Permittee must apply for and obtain a new COC.
Renewal applications must be filed at least 180 days prior to the expiration of the General
Permit.

10. The issuance of a COC to operate under this General Permit does not prohibit the Division from
reopening and modifying the General Permit or COC, revoking and reissuing the General Permit
or COC, or terminating the General Permit or COC as allowed by the appropriate laws, rules, and
regulations.

1. The Director may require any person, otherwise eligible for coverage under this General Permit,
to apply for an individual permit by notifying that person that an application is required.

12. The Groundwater Compliance Boundary is established by 15A NCAC 2L 0102 and 15A NCAC
2T 0103, An exceedance of Groundwater Quality Standards at or beyond the Compliance
Boundary is subject to the requirements of 15A NCAC 2I. and the Division in addition to the
penalty provisions applicable under the North Carolina General Statutes.

13. Upon abandonment or depopulation for a period of four years or more, the Permittee must submit
documentation to the Division demonstrating that all current NRCS standards are met prior to
restocking of the facility.

Vi PENALTIES

1. Failure to abide by the conditions and lirnitations contained in this General Permit; the facility’s
COC; the facility's CAWMP; and/or applicable state law; may subject the Permitiee to an
enforcement action by the Division including but not limited to the modification of the animal
waste management system, civil penalties, criminal penalties and injunctive relief.

2. The Permittee must comply with all conditions of this General Permit. Any permit
noncompliance constitutes a violation of state law and is grounds for enforcement action; for
permit coverage termination, revocation and reissuance, or modification; or denial of a permit
coverage renewal application.

3. 1t shall not be a defense for a Permittee in an enforcement action to claim that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance with the

conditions of this General Permit.

VH. DEFINITIONS

25-year, 24-hour rainfall or storm event means the maximum 24-hour precipitation event with a
probable recurrence interval of once in 23 years, as defined by the National Weather Service in Technical
Paper Number 40, “Rainfall Frequency Atlas of the United States,” May 1961, and subsequent
amendments, or equivalent regional or state rainfall probability information developed therefrom.

Agronomic rates means the amount of animal waste and/or other nutrient sources to be applied to lands
as outlined in NRCS NC Conservation Practice Standards No. 590 “Nutrient Management” and No. 633
“Waste Utilization™ or as recommended by the NCDA&CS and the North Carolina Cooperative
Extension Service at the time of certification of the Animal Waste Management Plan by the appropriate
certified technical specialist.

Amendment to the CAWMP means a change and/or addition to a part(s) of the plan, and requires that
the change and/or addition adhere to current applicable standards. The following are examples of
amendments to the CAWMP:
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s In an existing CAWMP, a change in crops and/or cropping pattern that utilizes 25% or less of the N
generated is considered a plan amendment. Additional acreage needed to facilitate the change in
crops and/or cropping pattern is permissible and considered part of the amendment,

e The addition of winter crops and/or interseeded perennial crops are considered amendments {0 an
existing CAWMP when the operation does not require additional acreage and/or crops for N
utilization, and does not exceed the 25% criteria stated above,

e  When a CAWMP cannot meet N utilization requirements due to land lost to irrigation inefficiency
(useable versus total acres), then the CAWMP may be amended to increase available acreage and/or
change the crop for N utilization. This is the only exception to the 25% N criteria for plan revision.

e Inclusions of emergency action plans, and insect, odor and mortality checklists are considered
CAWMP amendments.

¢ Including additional acreage for land application beyond what is required in the existing CAWMP is
considered a plan amendment.

Animal feeding operation means a lot or facility {other than an aquatic animal production facility)
where the following conditions are met: (i) animals {other than aquatic animals) have been, are, or will be
stabled or confined and fed or maintained for a total of forty five (45) days or more in any twelve (12)
month period, and (ii) crops, vegetation, forage growth, or post-harvest residues are not sustained in the
normal growing season over any portion of the lot or facility. Two or more animal feeding operations
under common ownership are considered to be a single animal feeding operation if they adjoin each
other, or if they use a common area or system for the disposal of wastes.

Certification means technical specialist certification of the CAWMP in accordance with the
requirements of 15A NCAC 027 .1304. It is unrelated to terms “Annual Certification” as used in
Condition II1.14 of this Permit, and the “No Discharge Certification Option™ allowed by the November
2008 EPA CAFO Rule.

Ditch means any man made channel for the purpose of moving water off a site to the surface waters.

Excessive Ponding means any area of the application field where visible liquid waste is ponded on the
surface of the land application site more than four (4) hours following the application of waste.
Excessive ponding also means any areas where the ponding of waste has resulted in crop failure.

Groundwaters means any subsurface waters, as defined in 15A NCAC 21..0102.

Land application means the application of wastewater and/or waste solids onto or incorporation into the
soil.

Major changes to the CAWMP means changes in the number of animals, type of operation (feeder to
finish to wean to feeder), retrofit of a lagoon, installation of a new irrigation system, and similar type
changes. Recertification is only required for major changes to the CAWMYP, Major changes to a facility
must first be approved by DWQ. The new CAWMP and the certification shall be submitted with a
request that the COC be amended to reflect the changes. The facility may not make the changes until a
new or amended COC has been issued.
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Revision to the CAWMP means a change to an entire CAWMP to meet current applicable standards. A
CAWMP must be revised if the operation cannot utilize all N nitrogen generated by the animal
production in accordance with the existing CAWMP, except for the specific conditions noted in the
CAWMP amendment criteria as previously defined. For an existing CAWMP, a change in crops and/or
cropping pattern that utilizes more than 25% of the N generated by the operation is considered a plan
revision. Any change to an existing CAWMP, whether an amendment or revision, must be signed and
dated by both the producer and a technical specialist for the new CAWMP to be valid. A revision of the
CAWMP does not require recertification.

State Waters means all surface waters, wetlands, groundwaters and waters of the United States located
in the State.

Surface Waters means any stream, river, brook, swamp, lake, sound, tidal estuary, bay, creek, reservoir,
waterway, or other surface body or surface accumulation of water, whether public or private, or natural
or artificial, that is contained in, flows through, or borders upon any portion of the State of North
Carolina, including any portion of the Atlantic Ocean over which the State has jurisdiction as well as any
additional Waters of the United States which are located in the State.

Waste means manure, animal waste, process wastewater and/or sludge generated at an animal feeding
operation.

Wetlands means argas that are inundated or saturated by an accumulation of surface or groundwater at a
frequency and duration sufficient to support, and under normal circumstances do support a prevalence of
vegetation typically adapted for life in saturated soil conditions, as defined in 13A NCAC 2B .0202.

This General Permit issued the 20th day of February, 2009.

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

New or Expanding Swine Animal Waste Management System Permit

1. GENERAL INFORMATION:

1.1 Facility name:

1.2 Print Land Owner's name:
1.3 Mailing address:
City, State: Zip:

Telephone (include area code): ( ) - Fax: ( ) - Email:

1.4 Physical address:

City, State: Zip:

Telephone number (include arca code): ( ) -

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2. OPERATION INFORMATION:

2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the
current swine waste management system is permitted.

Type of Swine No. of Animals
[] Wean to Feeder

[[] Feeder to Finish

[] Farrow to Wean (# sow)
[[] Farrow to Feeder (# sow)
[[] Farrow to Finish (# sow)
["1 Wean to Finish (# sow)
[] Gilts

[1 Boar/Stud

[] Other Type of Livestock on the farm: No. of Animals:

FORM: LCWMS 11/10/08 Page 1 of §
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed in the CAWMP):

2.4 Number of Earthen Structures: Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Number of Storage Structures: Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Number of Treatment Structure: ~~ Total Capacity (cubic feet): _ Required Capacity (cubic feet):

2.5 Are subsurface drains present within 100' of any of the application ficlds? YES or NO (circle one)

2.6 Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)

2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3.  REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to each
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for Innovative Animal
Waste Management System Application Form.

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of
the facility indicated.

3.3 Documentation that proposed swine facilities meet the Swine Farm Siting Act, including a site
map prepared by a Registered Land Surveyor. The scale of this map shall not exceed 1 inch =
400 feet. At a mininmam, the site map shall show the distance from the proposed houses and
lagoons to occupied residences within 1500 feet, schools, hospitals, churches, outdoor
recreational facilities, national parks, state parks, historic propertics, or child care centers within
2500 feet, property boundaries within 500 feet, water supply wells within 500 feet. The map
shall also show the location of any property boundaries and perennial streams or rivers located
within 75 feet of waste application areas.

3.4 Documentation showing that all adjoining property owners, all property owners who own
property located across a public road, street, or highway from the facility, the local health
department, and the county manager or chair of the county board of commissioners if there is no
county manager, have been notified by certified mail of your intent to construct or expand a
swine farm at this location.

3.5 Three copics of the entire Certified Animal Waste Management Plan (CAWMP), including the
PLAT evaluation. If the facility does not have a CAWMP, it must be completed prior to
submittal of a permit application for animal waste operations.

3.6 Three copies of a detailed narrative, calculations and any relevant data for the Animal
Waste Management System. The narrative and calculations must show how the waste
management system will meet the following performance standards:

3.6.1  Eliminate the discharge of animal waste to surface waters and groundwater through
direct discharge, seepage, or runoff.
e Storage time of waste prior to treatment
¢  Hydraulic conductivity (cm/sec) of any carthen treatment structures

3.6.2  Substantially eliminate the atmospheric emission of ammonia. The system must reduce
emissions from the waste treatment and spray ficld by 80%. The system must also
focus on reduction of emissions from the barns.

e % reduction of ammonia emissions from waste treatment structures
e % reduction of ammonia emissions from land application

FORM: LCWMS 11/10/08 Page [ PAGE ] of §
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e % reduction of ammonia emissions from barns

3.6.3  Substantially eliminate the emission of odor that is detectable at the property
boundary, as defined by 15A NCAC 02D .1808.

3.6.4  Vectors and pathogens: Submit information documenting the reduction in fecal coliform

3.6.5 Heavy metal and nutrients

Nitrogen mass to be land applied on site (kg N/1000 kg SSLW)
Phosphorus mass to be land applied on site (kg N/1000 kg SSLW)
Copper mass to be land applied on site (kg N/1000 kg SSLW)
Zinc mass to be land applied on site (kg N/1000 kg SSLW)

3.7 Three copics of all engincering documents, including, but not limited to, calculations,
equipment specifications, plan and profile drawings to scale, construction materials, supporting
equations or justifications

3.8 The CAWMP must include the following components. Some of these components may not have
been required at the time the facility was certified but should be added to the CAWMP for
permitting purposes:.

3.8.1 NRCS Site Evaluation Form NC-CPA-17 or equivalent

3.8.2 A hazard classification of the proposed lagoons, if required

3.83 A wetlands determination

3.8.4 The lagoon/storage facility design

3.8.5 Proposed runoff control measures, if required

3.8.6 Irrigation or other land application method design

3.8.7 The Waste Utilization Plan (WUP) must include the amount of Plant Available
Nitrogen (PAN) produced and utilized by the facility

3.8.8 The soil series present on every waste disposal field

3.8.9 The crops grown on every waste disposal field

3.8.10 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.8.11 The PAN applied to every waste disposal field

3.8.12 The waste application windows for every crop utilized in the WUP

3.8.13 The required NRCS Standard specifications

3.8.14 Emergency Action Plan

3.8.15 Insect Control Checklist with options noted

3.8.16 Odor Control Checklist with options noted

3.8.17 Mortality Control Checklist with options noted

3.8.18 A map showing the topography of the proposed facility location showing features
that affect facility design, the dimensions and clevations of any existing facilities,
the ficlds used for waste application, and arcas where surface runoff is to be
controlled

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
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I, (Manager's name listed in question 1.7), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. 1 understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOQURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required. prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources Regional Aquifer Protection Supervisor (sce page 5 of 5). Ata
minimum, vou must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone : ( ) - Fax: ( ) - Email:

6.3 Name of closest downslope surface waters:

6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date: _______

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or field located, as identified on the attached map segment(s):

Name of surface waters:

FORM: LCWMS 11/10/08 Page [ PAGE ] of §
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Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (06/2008)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 5714718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertie Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Piit Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyvde

Fayetteville Regional WQROS SupervisorMooresville Regional WQROS Supervisor Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 433-3300 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Iredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford
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State of North Carolina
Department of Environment and Natural Resources
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

New or Expanding Swine Animal Waste Management System Permit

1. GENERAL INFORMATION:

1.1 Facility name:

1.2 Print Land Owner's name:
1.3 Mailing address:
City, State: Zip:

Telephone (include area code): ( ) - Fax: ( ) - Email:

1.4 Physical address:

City, State: Zip:

Telephone number (include arca code): ( ) -

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2. OPERATION INFORMATION:

2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the
current swine waste management system is permitted.

Type of Swine No. of Animals
[] Wean to Feeder

[[] Feeder to Finish

[] Farrow to Wean (# sow)
[[] Farrow to Feeder (# sow)
[[] Farrow to Finish (# sow)
["1 Wean to Finish (# sow)
[] Gilts

[1 Boar/Stud

[] Other Type of Livestock on the farm: No. of Animals:

FORM: LCWMS 11/10/08 Page 1 of §
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Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed in the CAWMP):

Number of Earthen Structures: Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Number of Storage Structures: Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Number of Treatment Structure: ~~ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Are subsurface drains present within 100' of any of the application fields? YES or NO (circle one)
Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
Does this facility meet all applicable siting requirements? YES or NO (circle one)

3.  REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to each
item.

3.1

32

34

35

Applicants Initials

One completed and signed original and two copies of the application for Innovative Animal
Waste Management System Application Form.

Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of
the facility indicated.

Documentation that proposed swine facilitics meet the Swine Farm Siting Act, including a site
map prepared by a Registered Land Surveyor. The scale of this map shall not exceed 1 inch =
400 feet. At a mininmam, the site map shall show the distance from the proposed houses and
lagoons to occupied residences within 1500 feet, schools, hospitals, churches, outdoor
recreational facilities, national parks, state parks, historic propertics, or child care centers within
2500 feet, property boundaries within 500 feet, water supply wells within 500 feet. The map
shall also show the location of any property boundaries and perennial streams or rivers located
within 75 feet of waste application areas.

Documentation showing that all adjoining property owners, all property owners who own
property located across a public road, street, or highway from the facility, the local health
department, and the county manager or chair of the county board of commissioners if there is no
county manager, have been notified by certified mail of your intent to construct or expand a
swine farm at this location.

Three copies of the entire Certified Animal Waste Management Plan (CAWMP), including the
PLAT evaluation. If the facility does not have a CAWMP, it must be completed prior to
submittal of a permit application for animal waste operations.

Three copies of a detailed narrative, calculations and any relevant data for the Animal
Waste Management System. The narrative and calculations must show how the waste
management system will meet the following performance standards:

3.6.1  Eliminate the discharge of animal waste to surface waters and groundwater through
direct discharge, seepage, or runoff.
e Storage time of waste prior to treatment
¢  Hydraulic conductivity (cm/sec) of any carthen treatment structures

3.6.2  Substantially eliminate the atmospheric emission of ammonia. The system must reduce
emissions from the waste treatment and spray ficld by 80%. The system must also
focus on reduction of emissions from the barns.

e % reduction of ammonia emissions from waste treatment structures
e % reduction of ammonia emissions from land application

FORM: LCWMS 11/10/08 Page [ PAGE ] of §
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e % reduction of ammonia emissions from barns

3.6.3  Substantially eliminate the emission of odor that is detectable at the property
boundary, as defined by 15A NCAC 02D .1808.

3.6.4  Vectors and pathogens: Submit information documenting the reduction in fecal coliform

3.6.5 Heavy metal and nutrients

Nitrogen mass to be land applied on site (kg N/1000 kg SSLW)
Phosphorus mass to be land applied on site (kg N/1000 kg SSLW)
Copper mass to be land applied on site (kg N/1000 kg SSLW)
Zinc mass to be land applied on site (kg N/1000 kg SSLW)

3.7 Three copics of all engincering documents, including, but not limited to, calculations,
equipment specifications, plan and profile drawings to scale, construction materials, supporting
equations or justifications

3.8 The CAWMP must include the following components. Some of these components may not have
been required at the time the facility was certified but should be added to the CAWMP for
permitting purposes:.

3.8.1 NRCS Site Evaluation Form NC-CPA-17 or equivalent

3.8.2 A hazard classification of the proposed lagoons, if required

3.83 A wetlands determination

3.8.4 The lagoon/storage facility design

3.8.5 Proposed runoff control measures, if required

3.8.6 Irrigation or other land application method design

3.8.7 The Waste Utilization Plan (WUP) must include the amount of Plant Available
Nitrogen (PAN) produced and utilized by the facility

3.8.8 The soil series present on every waste disposal field

3.8.9 The crops grown on every waste disposal field

3.8.10 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.8.11 The PAN applied to every waste disposal field

3.8.12 The waste application windows for every crop utilized in the WUP

3.8.13 The required NRCS Standard specifications

3.8.14 Emergency Action Plan

3.8.15 Insect Control Checklist with options noted

3.8.16 Odor Control Checklist with options noted

3.8.17 Mortality Control Checklist with options noted

3.8.18 A map showing the topography of the proposed facility location showing features
that affect facility design, the dimensions and clevations of any existing facilities,
the ficlds used for waste application, and arcas where surface runoff is to be
controlled

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)

FORM: LCWMS 11/10/08 Page [ PAGE ] of §
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I, (Manager's name listed in question 1.7), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. 1 understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOQURCES
AQUIFER PROTECTION SECTION
ANIMAL FEEDING OPERATIONS UNIT
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required. prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources Regional Aquifer Protection Supervisor (sce page 5 of 5). Ata
minimum, vou must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone : ( ) - Fax: ( ) - Email:

6.3 Name of closest downslope surface waters:

6.4 County(ics) where the animal waste management system and surface waters are located
6.5 Map name and date: _______

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

FORM: LCWMS 11/10/08 Page [ PAGE ] of §
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Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (06/2008)

Asheville Regional APS Supervisor
2090 U.S. Highway 70

Swannanoa, NC 28778

(828) 296-4500

Fax (828) 299-7043

Avery Macon
Buncombe Madison
Burke McDowell
Caldwell Mitchell
Cherokee Polk

Clay Rutherford
Graham Swain
Haywood Transylvania
Henderson Yancey
Jackson

Fayetteville Regional APS Supervisor
225 Green Street, Suite 714
Fayetteville, NC 28301-5094

(910) 433-3300

Fax (910) 486-0707

Anson Moore
Bladen Richmond
Cumberland Robeson
Harnett Sampson
Hoke Scotland
Montgomery

Winston-Salem Regional APS Supervisor

585 Waughtown Street
Winston-Salem, NC 27107
(336) 771-5000

Fax (336) 771-4631

Alamance Rockingham
Alleghany Randolph
Ashe Stokes
Caswell Surry
Davidson Watauga
Davie Wilkes
Forsyth Yadkin
Guilford

FORM: LCWMS 11/10/08

Washington Regional APS Supervisor
943 Washington Square Mall
Washington, NC 27889

(252) 946-6481

Fax (252) 975-3716

Beaufort Jones

Bertie Lenoir
Camden Martin
Chowan Pamlico
Craven Pasquotank
Currituck Perquimans
Dare Pitt

Gates Tyrell
Greene Washington
Hertford Wayne
Hyde

Mooresville Regional APS Supervisor
610 East Center Avenue

Mooresville, NC 28115

(704) 663-1699

Fax (704) 663-6040

Alexander  Lincoln
Cabarrus Mecklenburg
Catawba Rowan
Cleveland  Stanly
Gaston Union
Tredell

Raleigh Regional APS Supervisor
1628 Mail Service Center
Raleigh, NC 27699-1628

(919) 791-4200

Fax (919) 3714718

Chatham Nash

Durham Northampton
Edgecombe Orange
Franklin Person
Granville  Vance
Halifax Wake
Johnston Warren

Lee Wilson

Wilmington Region APS Supervisor
127 Cardinal Drive Extension
Wilmington, NC 28405-3845

(910) 796-7215

Fax (910) 350-2004

Brunswick New Hanover

Carteret Onslow
Columbus Pender
Duplin
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

NPDES General Permit - Existing Animal Waste Operations

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:

1.3 Mailing address:

City, State: Zip:
Telephone number (include area code): ( ) -

1.4 Physical address:
City, State: Zip:
Telephone number (include area code): ( ) -

1.5 County where facility is located:

1.6 Owner’s cmail address:

1.7 Facility location (directions from nearest major highway, using SR numbers for state roads):
1.8 Farm Manager's name (if different from Land Owner):
1.9 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.10 Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2.  OPERATION INFORMATION:

2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the
waste management structures were designed.

Type of Swine No. of Animals  Tvpe of Poultry No. of Animals  Type of Cattle No. of Animals
[] Wean to Feeder _ [J Layer _ 1 Beef Brood Cow
[] Feeder to Finish _ [INon-Layer _ [[] Beet Feeder _
[] Farrow to Wean (# sow) [ Turkey _ [ Beef Stocker Calf
[[] Farrow to Feeder (# sow) [ Turkey Poults [] Dairy Calf
[] Farrow to Finish (# sow) _ [] Dairy Heifer
[l Wean to Finish (#sow) ] Dry Cow _
[] Gilts _ 1 Mitk Cow _
[[1 Boar/Stud -
FORM: NPDES-GEN 8/24/2010 Page 1 of 4
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[] Other Type of Livestock on the farm: No. of Animals:

2.3 Acreage cleared and available for application (excluding all required buffers and arcas not covered by the application

system): _ Required Acrecage (as listed in the CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet):  Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100' of any of the application ficlds? YES or NO (circle one)
2.6 Arc subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to each
item.
Applicants Initials

3.1 One completed and signed original and one copy of the application for NPDES General Permit -
Animal Waste Operations;

3.2 Two copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applicd and a county road map with the location of
the facility indicated;

3.3 Two copics of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the fime
the facilitv was certified but must be added fo the CAWMP for NPDES permitting purposes:

3.3.1 The Waste Utilization Plan (WUP) nmst include the amount of Plant Available Nitrogen (PAN) and
Phosphorus produced and utilized by the facility

3.3.2 The method by which waste is applied to the disposal ficlds (e.g. irrigation, injection, etc.)

3.3.3 A map of every field used for land application, with setbacks to surface waters or any conduits to surface
waters (including field ditches), with the exception of grassed waterways that are designed and maintained
according to NRCS standards.

3.3.4 The soil serics present on every land application ficld

3.3.5 The crops grown on cvery land application field

3.3.6 The Realistic Yield Expectation (RYFE) for every crop shown in the WUP

3.3.7 The PAN and Phosphorus applied to every land application field

3.3.8 The waste application windows for every crop utilized in the WUP

3.3.9 The required NRCS Standard specifications

3.3.10 A site schematic

3.3.11 Emergency Action Plan

3.3.12 Insect Control Checklist with chosen best management practices noted

3.3.13 Odor Control Checklist with chosen best management practices noted

3.3.14 Mortality Control Checklist with the selected method noted

3.3.15 Lagoon/storage pond capacity documentation (design, calculations, etc.); please be sure to include any site
evaluations, wetland determinations, or hazard classifications that may be applicable to your facility

3.3.16 Operation and Maintenance Plan

3.3.17 Phosphorus Loss Assessment Tool (PLAT) Results, including the data sheets for
each field.
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If your CAWMP includes any components not shown on this list, please include the additional components with your submittal.
(Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

3

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)

I (Manager's name listed in question 1.6), attest that this

>

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. 1 understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanca, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 5714718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyvde

Fayetteville Regional WQROS SupervisorMooresville Regional WQROS Supervisor Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 433-3300 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Iredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

New or Expanding Swine Animal Waste Management System Permit

1. GENERAL INFORMATION:

1.1 Facility name:

1.2 Print Land Owner's name:
1.3 Mailing address:
City, State: Zip:

Telephone (include area code): ( ) - Fax: ( ) - Email:

1.4 Physical address:

City, State: Zip:

Telephone number (include arca code): ( ) -

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2. OPERATION INFORMATION:

2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the
current swine waste management system is permitted.

Type of Swine No. of Animals
[] Wean to Feeder

[[] Feeder to Finish

[] Farrow to Wean (# sow)
[[] Farrow to Feeder (# sow)
[[] Farrow to Finish (# sow)
["1 Wean to Finish (# sow)
[] Gilts

[1 Boar/Stud

[] Other Type of Livestock on the farm: No. of Animals:

FORM: LCWMS 11/10/08 Page 1 of §
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Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed in the CAWMP):

Number of Earthen Structures: Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Number of Storage Structures: Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Number of Treatment Structure: ~~ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
Are subsurface drains present within 100' of any of the application fields? YES or NO (circle one)
Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
Does this facility meet all applicable siting requirements? YES or NO (circle one)

3.  REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to each
item.

3.1

32

34

35

Applicants Initials

One completed and signed original and two copies of the application for Innovative Animal
Waste Management System Application Form.

Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of
the facility indicated.

Documentation that proposed swine facilitics meet the Swine Farm Siting Act, including a site
map prepared by a Registered Land Surveyor. The scale of this map shall not exceed 1 inch =
400 feet. At a mininmam, the site map shall show the distance from the proposed houses and
lagoons to occupied residences within 1500 feet, schools, hospitals, churches, outdoor
recreational facilities, national parks, state parks, historic propertics, or child care centers within
2500 feet, property boundaries within 500 feet, water supply wells within 500 feet. The map
shall also show the location of any property boundaries and perennial streams or rivers located
within 75 feet of waste application areas.

Documentation showing that all adjoining property owners, all property owners who own
property located across a public road, street, or highway from the facility, the local health
department, and the county manager or chair of the county board of commissioners if there is no
county manager, have been notified by certified mail of your intent to construct or expand a
swine farm at this location.

Three copies of the entire Certified Animal Waste Management Plan (CAWMP), including the
PLAT evaluation. If the facility does not have a CAWMP, it must be completed prior to
submittal of a permit application for animal waste operations.

Three copies of a detailed narrative, calculations and any relevant data for the Animal
Waste Management System. The narrative and calculations must show how the waste
management system will meet the following performance standards:

3.6.1  Eliminate the discharge of animal waste to surface waters and groundwater through
direct discharge, seepage, or runoff.
e Storage time of waste prior to treatment
¢  Hydraulic conductivity (cm/sec) of any carthen treatment structures

3.6.2  Substantially eliminate the atmospheric emission of ammonia. The system must reduce
emissions from the waste treatment and spray ficld by 80%. The system must also
focus on reduction of emissions from the barns.

e % reduction of ammonia emissions from waste treatment structures
e % reduction of ammonia emissions from land application
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e % reduction of ammonia emissions from barns

3.6.3  Substantially eliminate the emission of odor that is detectable at the property
boundary, as defined by 15A NCAC 02D .1808.

3.6.4  Vectors and pathogens: Submit information documenting the reduction in fecal coliform

3.6.5 Heavy metal and nutrients

Nitrogen mass to be land applied on site (kg N/1000 kg SSLW)
Phosphorus mass to be land applied on site (kg N/1000 kg SSLW)
Copper mass to be land applied on site (kg N/1000 kg SSLW)
Zinc mass to be land applied on site (kg N/1000 kg SSLW)

3.7 Three copics of all engincering documents, including, but not limited to, calculations,
equipment specifications, plan and profile drawings to scale, construction materials, supporting
equations or justifications

3.8 The CAWMP must include the following components. Some of these components may not have
been required at the time the facility was certified but should be added to the CAWMP for
permitting purposes:.

3.8.1 NRCS Site Evaluation Form NC-CPA-17 or equivalent

3.8.2 A hazard classification of the proposed lagoons, if required

3.83 A wetlands determination

3.8.4 The lagoon/storage facility design

3.8.5 Proposed runoff control measures, if required

3.8.6 Irrigation or other land application method design

3.8.7 The Waste Utilization Plan (WUP) must include the amount of Plant Available
Nitrogen (PAN) produced and utilized by the facility

3.8.8 The soil series present on every waste disposal field

3.8.9 The crops grown on every waste disposal field

3.8.10 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.8.11 The PAN applied to every waste disposal field

3.8.12 The waste application windows for every crop utilized in the WUP

3.8.13 The required NRCS Standard specifications

3.8.14 Emergency Action Plan

3.8.15 Insect Control Checklist with options noted

3.8.16 Odor Control Checklist with options noted

3.8.17 Mortality Control Checklist with options noted

3.8.18 A map showing the topography of the proposed facility location showing features
that affect facility design, the dimensions and clevations of any existing facilities,
the ficlds used for waste application, and arcas where surface runoff is to be
controlled

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
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I, (Manager's name listed in question 1.7), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. 1 understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application
package will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOQURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required. prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources, Water Quality Regional Operations Supervisor (sec page 5 of 5).

At a minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone : ( ) - Fax: ( ) - Email:

6.3 Name of closest downslope surface waters:

6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date: _______

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or field located, as identified on the attached map segment(s):

Name of surface waters:
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Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (06/2008)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 5714718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertie Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Piit Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyvde

Fayetteville Regional WQROS SupervisorMooresville Regional WQROS Supervisor Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 433-3300 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Iredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

NPDES General Permit — New or Expanding Animal Waste Operations

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:
1.3 Mailing address:
City, State:

Telephone number (include area code): (

Zip:

1.4 Physical address:
City, State:

Telephone number (include area code): (

Zip:

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date:

2. OPERATION INFORMATION:
2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system.
management structures were designed.

Date(s) of facility expansion(s) (if applicable):

The "No. of Animals" should be the maximum number for which the waste

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o

[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf

[ Farrow to Feeder (# sow) [ Turkey Poults [ Dairy Calf o

[ Farrow to Finish (# sow) [[] Dairy Heifer o

[ Wean to Finish (#sow) [1Dry Cow o

[ Gilts - 1 Milk Cow -

[ Boar/Stud

[] Other Type of Livestock on the farm:

FORM: AWO-NPDES-G-N/E 1/10/06
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Arc subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for NPDES General Permit
- Animal Waste Operations;

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated,;

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the time
the facility was certified but should be added to the CAWMP for permitting purposes:

3.3.1 NRCS Site Evaluation Form NC-CPA-17 or equivalent

3.3.2 A hazard classification of the proposed lagoons, if required

3.3.3 Documentation that proposed swine facilitics meet the Swine Farm Siting Act, including a sitec map prepared by
a Registered Land Surveyor. The scale of this map shall not exceed 1 inch = 400 feet. At a minimum, the site
map shall show the distance from the proposed houses and lagoons to occupied residences within 1500 feet,
schools, hospitals, churches, outdoor recreational facilitics, national parks, state parks, historic properties, or
child care centers within 2500 feet, property boundaries within 500 feet, water supply wells within 500 feet.
The map shall also show the location of any property boundaries and perennial streams or rivers located within
75 feet of waste application arcas.

3.3.4 Documentation showing that all adjoining property owners, all property owners who own property located
across a public road, street, or highway from the facility, the local health department, and the county manager
or chair of the county board of commissioners if there is no county manager, have been notified by certified
mail of your intent to construct or expand a swine farm at this location.

3.3.5 A wetlands determination

3.3.6  The lagoon/storage facility design

3.3.7 Proposed runoff control measures, if required

3.3.8 Irrigation or other land application method design

3.3.9 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.10 The soil series present on every waste disposal ficld

3.3.11 The crops grown on every waste disposal field

3.3.12 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.13 The PAN applied to every waste disposal ficld

3.3.14 The waste application windows for every crop utilized in the WUP

3.3.15 The required NRCS Standard specifications

FORM: AWO-NPDES-G-N/E 1/10/06 Page | PAGE ] of 5§
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3.3.16 Emergency Action Plan

3.3.17 Insect Control Checklist with options noted

3.3.18 Odor Control Checklist with options noted

3.3.19 Mortality Control Checklist with options noted

3.3.20 Documentation proving this facility is exempt from the Moritoria on Construction or
Expansion of Swine Farms, if the application is for a swine facility

3.3.21 A map showing the topography of the proposed facility location showing features
that affect facility design, the dimensions and elevations of any existing facilities,
the fields used for waste application, and areas where surface runoff is to be
controlled

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)

I (Manager's name listed in question 1.6), attest that this

s

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources, Water Quality Regional Operations Supervisor (see page 6 of 10).
At a minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -

6.3 Name of closest downslope surface waters:
6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date:

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-NPDES-G-N/E 1/10/06 Page | PAGE ] of 5§

ED_002446_00000837-00004





July 29, 2019 EPA-HQ-2017-007907

DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 486-1541 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

NPDES Individual Permit - Existing Animal Waste Operations

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:
1.3 Mailing address:
City, State:

Telephone number (include area code): (

Zip:

1.4 Physical address:
City, State:

Telephone number (include area code): (

Zip:

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date:

2. OPERATION INFORMATION:
2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system.
management structures were designed.

Date(s) of facility expansion(s) (if applicable):

The "No. of Animals" should be the maximum number for which the waste

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o

[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf

[ Farrow to Feeder (# sow) [ Turkey Poults [ Dairy Calf o

[ Farrow to Finish (# sow) [[] Dairy Heifer o

[ Wean to Finish (#sow) [1Dry Cow o

[ Gilts - 1 Milk Cow -

[ Boar/Stud

[] Other Type of Livestock on the farm:

FORM: AWO-NPDES-I-E 1/10/06
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

2.8 Brief description of treatment process:

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for NPDES Individual
Permit - Animal Waste Operations;

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated,

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the time
the facilitv was certified but should be added to the CAWMP for permitting purposes:

3.3.1 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.2 The method by which waste is applied to the disposal ficlds (¢.g. irrigation, injection, etc.)

3.3.3 A map of every field used for land application

3.3.4 The soil series present on every land application field

3.3.5 The crops grown on every land application ficld

3.3.6 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.7 The PAN applied to every land application field

3.3.8 The waste application windows for every crop utilized in the WUP

3.3.9 The required NRCS Standard specifications

3.3.10 A site schematic

3.3.11 Emergency Action Plan

3.3.12 Insect Control Checklist with chosen best management practices noted

3.3.13 Odor Control Checklist with chosen best management practices noted

3.3.14 Mortality Control Checklist with the sclected method noted

3.3.15 Lagoon/storage pond capacity documentation (design, calculations, ¢tc.); please be sure to include any site
evaluations, wetland determinations, or hazard classifications that may be applicable to your facility

3.3.16 Operation and Maintenance Plan

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)
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4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
I, (Manager's name listed in question 1.6), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

FORM: AWO-NPDES-I-E 1/10/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources, Water Quality Regional Operations Supervisor (see page 6 of 10).
At a minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -

6.3 Name of closest downslope surface waters:
6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date:

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-NPDES-I-E 1/10/06 Page | PAGE ] of 5§
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 486-1541 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford
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URITED STATES BENVIRONEENTAL PROTECTION AGENGY

WASHINGTON, 0.0, 20480

January 15,2016

Return Receipt Reguested In Replv Refer To:
Certified Mail #: 7015 1520 0002 0019 1901 EPA File No. 11R-14-R4

Gerald Yamada

Thomas R. Brugato
Covington & Burling LLP
One City Center

850 Tenth Street, NW
Washington, D.C. 20001-4956

Return Receint Reguested In Reply Befer To:
Certified Mail #: 7015 1520 0002 0019 1893 EPA File No. 11R-14-R4

Benne . Hutson

McGuireWoods LLP

201 North Tryon Street

Suite 3000

Charlotte, North Carolina 28202-2146

Return Receipnt Reguested In Reply Befer Tos
Certifted Mail #: 7015 1520 0062 0619 1888 EPA File No. 11R-14-R4

Eugene E. ("Matt™) Mathews, 1li
Christopher E. Trible
MeGuireWoods LLP

(ateway Plaza

800 East Canal Street
Richmond, Virginia 23219-3196

Dear Mr, Yamada, Brugato, Huston, Matthews, and Trible;

Thank vou for your letters dated December 18, 2015 and January 7, 2016, on behalf of the
National Pork Producers Council and North Carolina Pork Council, Your December 18, 2015
fetter contained a “motion to intervene and participate in Administrative Complaint 11R-14-R4
Proceedings,” specifically to participate in mediation and any further proceedings that the Office

Booycied®lenyolabie » P
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Gerald Yamada

Thomas R. Brugato

Benne C. Hutson

Eugene E. ("Matt") Mathews, 111

Christopher E. Trible Page 2

of Civil Rights (OCR), Environmental Protection Agency may conduct in connection with the
Complaint.

Currently, the Complainants and the North Carolina Department of Environmental Quality (NC
DEQ) (formerly the North Carolina Department of Environment and Natural Resources) are
engaging in Alternative Dispute Resolution (ADR), a voluntary process the purpose of which is
to reach a mutually acceptable agreement to resolve the complaint. ADR is not an adjudicatory
process requiring the filing and granting of motions to intervene or participate. In this ADR
process, it is up to the Complainants and NC DEQ to decide jointly, in consultation with the
mediator, whether other participants are needed. OCR is not a participant in the ADR process in
which that the Complainants and NC DEQ are engaged. Should the participants agree to the
request from the National Pork Producers Council and North Carolina Pork Council to
participate in the ADR, the mediator will contact you.

If the Complainants and NC DEQ do not reach resolution through ADR, OCR will resume its
investigation. The investigatory process is likewise not an adjudicatory process requiring
motions to intervene. OCR encourages those who have information relevant to the allegations
accepted for investigation to submit it. OCR will consider and evaluate any such submissions as
part of its investigation. Furthermore, during the course of investigation, OCR may seek
additional relevant information from entities and persons other than complainants and recipients.

If any hearings are held in the future related to Complaint No. 11R-14-R4, OCR will comply
with all regulations, policies, and procedures that apply to those proceedings.

Sincerely,

Velveta Golightly-Howell
Director

ce: Marianne Engleman Lado and Jocelyn D’ Ambrosio
Earthjustice
48 Wall Street, 19" Floor
New York, New York 10005

Sam M. Hayes

General Counsel

North Carolina Department of Environment Quality
217 West Jones Street

Raleigh, North Carolina 27603

ED_002446_00000840-00002
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North Carolina State General Permit Renewal
Proposed Changes to the 2014 State General Permits

General Changes: Update name of Division, Director, effective dates of General Permit. Made wording
changes for consistency — i.e., always refer to as “General Permit” rather than using “Pemmit” and
“General Permit” interchangeably.

Condition 11.10: Corrected the regulatory citation for State Veterinarian’s authority to dictate proper
mortality management.

Condition IL.17: Corrected the regulatory citation for operators of Animal Waste Management System.

Condition 11.24: Cleaned up language to make clear that calibration is required at least once every two
years.

Condition II1.4: Change soil sampling requirement from annually to once every three years. —
Requirement of General Statutes 143-215.10C(e) as modified by Session Law 2013-228 (Senate Bill 205).

Condition IIL5: Modified language to more clear that the waste sample analyzed should represent the
waste as applied — 1.e., if lagoon is agitated for waste application, the sample should be taken when
agitated rather than prior to agitation.

Condition III.11: Eliminated phrase that created a contradiction within the existing permit.

Condition I11.13: Reorganized list of events requiring notification to make consistent with 2012 NPDES
General Permit and for simplification. Added new item (f) that requires notification of regional office if
waste levels enter into structural freeboard zone. Added requirement for a 5-Day Plan of Action within
two days. — Current policy being added to Permit for clarification; this same change was made to the 2012 NPDES
General Permit.

Conditions I11.14 and 15: Combined these two conditions to eliminate redundancy.

Conditions I[1.20: This condition was a placeholder in the 2009 State General Permit for the proposed
monitoring rules that were under consideration. These rules are no longer under consideration. Condition
I1.10 allows for the Division to require any monitoring that may be needed.

Conditions V.3, Cattle Permit ONLY: This condition was changed to allow cattle operations that drop
below the permitting threshold of 100 confined cattle for three years or more to request permit rescission

prior to closure of waste lagoons/containment basins. — Requirement of Session Law 2013-413(House Bill 74).

Conditions V.4: The ten cubic vards per year limit was added to clarify the intent of the four cubic yards
per visit rule.

Definitions — Agronomic Rates: Updated citation to current NRCS NC Conservation Practice
Standards.

09/26/2013
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

State General Permit - Existing Animal Waste Operations

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:

1.3 Mailing address:

City, State: Zip:
Telephone number (include area code): ( ) -

1.4 Physical address: ______
City, State: Zip:
Telephone number (include area code): ( ) -

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):
1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2. OPERATION INFORMATION:
2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the waste
management structures were designed.

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o
[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf
[ Farrow to Feeder (# sow) [ Turkey Poults [ Dairy Calf o
[ Farrow to Finish (# sow) [[] Dairy Heifer o
[ Wean to Finish (#sow) [1Dry Cow o
[ Gilts - [ Milk Cow -
[ Boar/Stud o
[] Other Type of Livestock on the farm: No. of Animals:
FORM: AWO-STATE-G-E 1/10/06 Page 1 of §

ED_002446_00000849-00001





July 29, 2019 EPA-HQ-2017-007907

2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Arc subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for State General Permit -
Animal Waste Operations;

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated,;

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the time
the facility was certified but should be added to the CAWMP for permitting purposes:

3.3.1 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.2  The method by which waste is applied to the disposal ficlds (e.g. irrigation, injection, etc.)

3.3.3 A map of every field used for land application

3.3.4 The soil series present on every land application field

3.3.5 The crops grown on every land application ficld

3.3.6 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.7 The PAN applied to every land application field

3.3.8 The waste application windows for every crop utilized in the WUP

3.3.9 The required NRCS Standard specifications

3.3.10 A site schematic

3.3.11 Emergency Action Plan

3.3.12 Insect Control Checklist with chosen best management practices noted

3.3.13 Odor Control Checklist with chosen best management practices noted

3.3.14 Mortality Control Checklist with the selected method noted

3.3.15 Lagoon/storage pond capacity documentation (design, calculations, ctc.); please be sure to include any site
evaluations, wetland determinations, or hazard classifications that may be applicable to your facility

3.3.16 Operation and Maintenance Plan

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

FORM: AWO-STATE-G-E 1/10/06 Page | PAGE ] of 5§
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4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
I, (Manager's name listed in question 1.6), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

FORM: AWO-STATE-G-E 1/10/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources Regional Aquifer Protection Supervisor (see page 6 of 10). Ata
minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -

6.3 Name of closest downslope surface waters:
6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date:

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL WQRGOS SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-STATE-G-E 1/10/06 Page | PAGE ] of 5§
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 486-1541 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford

FORM: AWO-STATE-G-E 1/10/06 Page | PAGE | of §
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State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

State General Permit — New or Expanding Animal Waste Operations

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:
1.3 Mailing address:
City, State:

Telephone number (include area code): (

Zip:

1.4 Physical address:
City, State:

Telephone number (include area code): (

Zip:

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date:

2. OPERATION INFORMATION:
2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system.
management structures were designed.

Date(s) of facility expansion(s) (if applicable):

The "No. of Animals" should be the maximum number for which the waste

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o

[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf

[ Farrow to Feeder (# sow) [ Turkey Poults [ Dairy Calf o

[ Farrow to Finish (# sow) [[] Dairy Heifer o

[ Wean to Finish (#sow) [1Dry Cow o

[ Gilts - 1 Milk Cow -

[ Boar/Stud

[] Other Type of Livestock on the farm:

FORM: AWO-STATE-G-N/E 1/10/06

No. of Animals:
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Arc subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for State General Permit -
Animal Waste Operations;

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated,;

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the time
the facility was certified but should be added to the CAWMP for permitting purposes:

3.3.1 NRCS Site Evaluation Form NC-CPA-17 or equivalent

3.3.2 A hazard classification of the proposed lagoons, if required

3.3.3 Documentation that proposed swine facilitics meet the Swine Farm Siting Act, including a sitec map prepared by
a Registered Land Surveyor. The scale of this map shall not exceed 1 inch = 400 feet. At a minimum, the site
map shall show the distance from the proposed houses and lagoons to occupied residences within 1500 feet,
schools, hospitals, churches, outdoor recreational facilitics, national parks, state parks, historic properties, or
child care centers within 2500 feet, property boundaries within 500 feet, water supply wells within 500 feet.
The map shall also show the location of any property boundaries and perennial streams or rivers located within
75 feet of waste application arcas.

3.3.4 Documentation showing that all adjoining property owners, all property owners who own property located
across a public road, street, or highway from the facility, the local health department, and the county manager
or chair of the county board of commissioners if there is no county manager, have been notified by certified
mail of your intent to construct or expand a swine farm at this location.

3.3.5 A wetlands determination

3.3.6  The lagoon/storage facility design

3.3.7 Proposed runoff control measures, if required

3.3.8 Irrigation or other land application method design

3.3.9 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.10 The soil series present on every waste disposal ficld

3.3.11 The crops grown on every waste disposal field

3.3.12 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.13 The PAN applied to every waste disposal ficld

3.3.14 The waste application windows for every crop utilized in the WUP

3.3.15 The required NRCS Standard specifications

FORM: AWO-STATE-G-N/E 1/10/06 Page | PAGE ] of 5§
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3.3.16 Emergency Action Plan

3.3.17 Insect Control Checklist with options noted

3.3.18 Odor Control Checklist with options noted

3.3.19 Mortality Control Checklist with options noted

3.3.20 Documentation proving this facility is exempt from the Moritoria on Construction or
Expansion of Swine Farms, if the application is for a swine facility

3.3.21 A map showing the topography of the proposed facility location showing features
that affect facility design, the dimensions and elevations of any existing facilities,
the fields used for waste application, and areas where surface runoff is to be
controlled

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)

I (Manager's name listed in question 1.6), attest that this

s

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

FORM: AWO-STATE-G-N/E 1/10/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources Regional Aquifer Protection Supervisor (see page 6 of 10). Ata
minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -

6.3 Name of closest downslope surface waters:
6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date:

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL WQRGOS SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-STATE-G-N/E 1/10/06 Page | PAGE ] of 5§
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 486-1541 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford

FORM: AWO-STATE-G-N/E 1/10/066 Page | PAGE | of §
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EPA-HQ-2017-007907

State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

State Individual Permit - Existing Animal Waste Operations

1. GENERAL INFORMATION:

11
1.2
13

14

1.5
1.6
1.7
1.8
1.9

Facility name:

Print Land Owner's name:

Mailing address: ______

City, State: Zip:

Telephone number (include area code): ( ) -

Physical address:
City, State: Zip:

Telephone number (include area code): ( ) -

County where facility is located:

Facility location (directions from nearest major highway, using SR numbers for state roads):
Farm Manager's name (if different from Land Owner):

Lessee's / Integrator's name (if applicable; circle which type is listed):

Facility’s original start-up date: Date(s) of facility expansion(s) (if applicable):

2.  OPERATION INFORMATION:

21

2.2

Type of Swine No. of Animals  Typc of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder [JLayer [1Beef Brood Cow
["1Feeder to Finish [[] Non-Layer [l Beef Feeder
[ Farrow to Wean (# sow) [] Turkey [[1 Beef Stocker Calf
[[J Farrow to Feeder (# sow) [[] Turkey Poults [ Dairy Calf
[ Farrow to Finish (# sow) [[] Dairy Heifer
["1 Wean to Finish (# sow) [1Dry Cow
[ Gilts [ Milk Cow
[ Boar/Stud
[] Other Type of Livestock on the farm: No. of Animals:
FORM: AWO-STATE-I-E 1/10/06 Page 1 of §
ED_002446_00000851-00001

Facility number:

Operation Description:

Please enter the Design Capacity of the system. The "No. of Animals" should be the maximum number for which the waste

management structures were designed.
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Are subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

2.8 Brief description of treatment process:

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for State Individual Permit
- Animal Waste Operations;

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated,

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the time
the facilitv was certified but should be added to the CAWMP for permitting purposes:

3.3.1 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.2 The method by which waste is applied to the disposal ficlds (¢.g. irrigation, injection, etc.)

3.3.3 A map of every field used for land application

3.3.4 The soil series present on every land application field

3.3.5 The crops grown on every land application ficld

3.3.6 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.7 The PAN applied to every land application field

3.3.8 The waste application windows for every crop utilized in the WUP

3.3.9 The required NRCS Standard specifications

3.3.10 A site schematic

3.3.11 Emergency Action Plan

3.3.12 Insect Control Checklist with chosen best management practices noted

3.3.13 Odor Control Checklist with chosen best management practices noted

3.3.14 Mortality Control Checklist with the sclected method noted

3.3.15 Lagoon/storage pond capacity documentation (design, calculations, ¢tc.); please be sure to include any site
evaluations, wetland determinations, or hazard classifications that may be applicable to your facility

3.3.16 Operation and Maintenance Plan

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

FORM: AWO-STATE-I-E 1/10/06 Page | PAGE ] of 5§
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4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)
I, (Manager's name listed in question 1.6), attest that this

application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 733-3221
FAX NUMBER: (919) 715-6048

FORM: AWO-STATE-I-E 1/10/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources, Water Quality Regional Operations Supervisor (see page 6 of 10).
At a minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone number: ( ) -

6.3 Name of closest downslope surface waters:
6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date:

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: WQROS SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-STATE-I-E 1/10/06 Page | PAGE ] of 5§

ED_002446_00000851-00004
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 486-1541 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford

FORM: AWO-STATE-I-E 1/10/06 Page | PAGE | of §

ED_002446_00000851-00005
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EPA-HQ-2017-007907

State of North Carolina
Department of Environmental Quality
Division of Water Resources

Animal Feeding Operations Permit Application Form
(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

State Individual Permit — New or Expanding Animal Waste Operations

1. GENERAL INFORMATION:
1.1 Facility name:
1.2 Print Land Owner's name:
1.3 Mailing address:
City, State:

Telephone number (include area code): (

Zip:

1.4 Physical address:
City, State:

Telephone number (include area code): (

Zip:

1.5 County where facility is located:

1.6 Facility location (directions from nearest major highway, using SR numbers for state roads):

1.7 Farm Manager's name (if different from Land Owner):

1.8 Lessee's / Integrator's name (if applicable; circle which type is listed):

1.9 Facility’s original start-up date:

2. OPERATION INFORMATION:
2.1 Facility number:

2.2 Operation Description:

Please enter the Design Capacity of the system.
management structures were designed.

Date(s) of facility expansion(s) (if applicable):

The "No. of Animals" should be the maximum number for which the waste

Type of Swine No.of Animals  Type of Poultry No. of Animals  Type of Cattle No. of Animals
[[] Wean to Feeder o [JLayer o [l Beef Brood Cow
["1Feeder to Finish o [JNon-Layer __ [l Beef Feeder o

[ Farrow to Wean (#sow) [] Turkey o [ Beef Stocker Calf

[[] Farrow to Feeder (# sow) __ [] Turkey Poults [ Dairy Calf e

[ Farrow to Finish (# sow) [[] Dairy Heifer o

[ Wean to Finish (#sow) [1Dry Cow o

[ Gilts - 1 Milk Cow -

[ Boar/Stud

[] Other Type of Livestock on the farm:

FORM: AWO-STATE-I-N/E 1/10/06

No. of Animals:

Page 1 of §

ED_002446_00000852-00001
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2.3 Acreage cleared and available for application (excluding all required buffers and areas not covered by the application

system): _ Required Acreage (as listed inthe CAWMP):
2.4 Number of lagoons: Total Capacity (cubic feet): _ Required Capacity (cubic feet):

Number of Storage Ponds: _ Total Capacity (cubic feet): _ Required Capacity (cubic feet):
2.5 Are subsurface drains present within 100’ of any of the application fields? YES or NO (circle one)
2.6 Arc subsurface drains present in the vicinity or under the waste management system? YES or NO (circle one)
2.7 Does this facility meet all applicable siting requirements? YES or NO (circle one)

2.8 Brief description of treatment process:

3. REQUIRED ITEMS CHECKLIST:

Please indicate that you have included the following required items by signing your initials in the space provided next to cach
item.
Applicants Initials

3.1 One completed and signed original and two copies of the application for State Individual Permit
- Animal Waste Operations;

3.2 Three copies of a general location map indicating the location of the animal waste facilities and
ficld locations where animal waste is land applied and a county road map with the location of the
facility indicated,

3.3 Three copies of the entire Certified Animal Waste Management Plan (CAWMP). If the facility
does not have a CAWMP, it must be completed prior to submittal of a permit application for
animal waste operations.

The CAWMP must include the following components. Some of these components may not have been required at the time
the facilitv was certified but should be added to the CAWMP for permitting purposes:

3.3.1 NRCS Site Evaluation Form NC-CPA-17 or equivalent

3.3.2 A hazard classification of the proposed lagoons, if required

3.3.3 Documentation that proposed swine facilitics meet the Swine Farm Siting Act, including a site map prepared by
a Registered Land Surveyor. The scale of this map shall not exceed 1 inch = 400 feet. At a minimum, the site
map shall show the distance from the proposed houses and lagoons to occupied residences within 1500 feet,
schools, hospitals, churches, outdoor recreational facilities, national parks, state parks, historic propertics, or
child care centers within 2500 feet, property boundaries within 500 feet, water supply wells within 500 feet.
The map shall also show the location of any property boundarics and perennial streams or rivers located within
75 feet of waste application arcas.

3.3.4 Documentation showing that all adjoining property owners, all property owners who own property located
across a public road, street, or highway from the facility, the local health department, and the county manager
or chair of the county board of commissioners if there is no county manager, have been notified by certified
mail of your intent to construct or expand a swine farm at this location.

3.3.5 A wetlands determination

3.3.6 The lagoon/storage facility design

3.3.7 Proposed runoff control measures, if required

3.3.8 TImrigation or other land application method design

3.3.9 The Waste Utilization Plan (WUP) must include the amount of Plant Available Nitrogen (PAN) produced and
utilized by the facility

3.3.10 The soil series present on every waste disposal field

3.3.11 The crops grown on every waste disposal field

3.3.12 The Realistic Yield Expectation (RYE) for every crop shown in the WUP

3.3.13 The PAN applied to every waste disposal field

FORM: AWO-STATE-I-N/E 1/10/06 Page | PAGE ] of 5§
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3.3.14 The waste application windows for every crop utilized in the WUP

3.3.15 The required NRCS Standard specifications

3.3.16 Emergency Action Plan

3.3.17 Insect Control Checklist with options noted

3.3.18 Odor Control Checklist with options noted

3.3.19 Mortality Control Checklist with options noted

3.3.20 Documentation proving this facility is exempt from the Moritoria on Construction or
Expansion of Swine Farms, if the application is for a swine facility

3.3.21 A map showing the topography of the proposed facility location showing features
that affect facility design, the dimensions and elevations of any existing facilities,
the fields used for waste application, and areas where surface runoff is to be
controlled

If your CAWMP includes any components not shown on this list, please include the additional components with your
submittal. (Composting, waste transfers, etc.)

4. APPLICANT'S CERTIFICATION:

I (Land Owner's name listed in question 1.2), attest that

s

this application for (Facility name listed in question 1.1)
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned to me as incomplete.

Signature Date

5. MANAGER'S CERTIFICATION: (complete only if different from the Land Owner)

I, (Manager's name listed in question 1.6), attest that this
application for (Facility name listed in question 1.1)

has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all required parts of this
application are not completed and that if all required supporting information and attachments are not included, this application package
will be returned as incomplete.

Signature Date

THE COMPLETED APPLICATION PACKAGE, INCLUDING ALL SUPPORTING INFORMATION AND MATERIALS,
SHOULD BE SENT TO THE FOLLOWING ADDRESS:

NORTH CAROLINA DIVISION OF WATER RESOURCES
WATER QUALITY REGIONAL OPERATIONS SECTION
ANIMAL FEEDING OPERATIONS PROGRAM
1636 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1636
TELEPHONE NUMBER: (919) 807-6464
FAX NUMBER: (919) 807-6496

FORM: AWO-STATE-I-N/E 1/10/06 Page | PAGE ] of 5§
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6. SURFACE WATER CLASSIFICATION:

This form must be completed by the appropriate DWR regional office and included as a part of the
project submittal information.

INSTRUCTIONS TO NC PROFESSIONALS:

The classification of the downslope surface waters (the surface waters that any overflow from the facility would flow toward) in
which this animal waste management system will be operated must be determined by the appropriate DWR regional office.
Therefore, you are required, prior to submittal of the application package, to submit this form, with items 1 through 6
completed, to the appropriate Division of Water Resources Regional Aquifer Protection Supervisor (see page 6 of 10). Ata
minimum, you must include an 8.5" by 11" copy of the portion of a 7.5 minute USGS Topographic Map which shows the
location of this animal waste application system and the downslope surface waters in which they will be located. Identify the
closest downslope surface waters on the attached map copy. Once the regional office has completed the classification,
reincorporate this completed page and the topographic map into the complete application form and submit the
application package.

6.1 Farm Name:

6.2 Name & complete address of engineering firm:

Telephone nomber: ()
6.3 Name of closest downslope surface waters:
6.4 County(ies) where the animal waste management system and surface waters are located
6.5 Map name and date:

6.6 NC Professional's Seal (If appropriate), Signature, and Date:

TO: REGIONAL AQUIFER PROTECTION SUPERVISOR

Please provide me with the classification of the watershed where this animal waste management facility will be or has been
constructed or ficld located, as identified on the attached map segment(s):

Name of surface waters:

Classification (as established by the Environmental Management Commission):

Proposed classification, if applicable:

Signature of regional office personnel: Date:

(All attachments must be signed)

FORM: AWO-STATE-I-N/E 1/10/06 Page | PAGE ] of 5§
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DIVISION OF WATER RESOURCES REGIONAL OFFICES (9/05)

Asheville Regional WQROS Supervisor Washington Regional WQROS Supervisor Raleigh Regional WQROS Supervisor

2090 U.S. Highway 70 943 Washington Square Mall 1628 Mail Service Center
Swannanoa, NC 28778 Washington, NC 27889 Raleigh, NC 27699-1628
(828) 296-4500 (252) 946-6481 (919) 791-4200
Fax (828) 299-7043 Fax (252) 975-3716 Fax (919) 571-4718
Avery Macon Beaufort Jones Chatham  Nash
Buncombe Madison Bertic Lenoir Durham Northampton
Burke McDowell Camden Martin Edgecombe Orange
Caldwell Mitchell Chowan Pamlico Franklin Person
Cherokee Polk Craven Pasquotank Granville  Vance
Clay Rutherford Currituck Perquimans Halifax Wake
Graham Swain Dare Pitt Johnston  Warren
Haywood Transylvania Gates Tyrell Lee Wilson
Henderson Yancey Greene Washington
Jackson Hertford Wayne

Hyde

Fayetteville Regional WQROS Supervisor Mooresville Regional WQROS Supervisor  Wilmington Region WQROS Supervisor

225 Green Street, Suite 714 610 East Center Avenue 127 Cardinal Drive Extension
Fayetteville, NC 28301-5094 Mooresville, NC 28115 Wilmington, NC 28405-3845
(910) 486-1541 (704) 663-1699 (910) 796-7215

Fax (910) 486-0707 Fax (704) 663-6040 Fax (910) 350-2004

Anson Moore Alexander  Lincoln Brunswick New Hanover
Bladen Richmond Cabarrus Mecklenburg Carteret Onslow
Cumberland Robeson Catawba Rowan Columbus Pender

Harnett Sampson Cleveland  Stanly Duplin

Hoke Scotland Gaston Union

Montgomery Tredell

Winston-Salem Regional WQROS Supervisor
450 Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

Phone (336) 776-9800

Fax (336) 776-9797

Alamance Rockingham

Alleghany Randolph

Ashe Stokes

Caswell Surry

Davidson Watauga

Davie Wilkes

Forsyth Yadkin

Guilford

FORM: AWO-STATE-I-N/E 1/16/06 Page | PAGE | of §
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Permit Number AWG100000

NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

SWINE WASTE MANAGEMENT SYSTEM GENERAL PERMIT

This General Permit is issued pursuant to North Carolina G.S. §143-215 et seq., may apply to any swine facility in
the State of North Carolina, and shall be effective from October 1, 2014 until September 30, 2019.

All activities authorized herein shall be consistent with the terms and conditions of this General Permit.

Holders of Certificates of Coverage (COC) under this General Permit shall comply with the following specified
conditions and limitations.

L PERFORMANCE STANDARDS

1 Any discharge of waste that reaches surface waters or wetlands is prohibited except as otherwise
provided in this General Permit and associated statutory and regulatory provisions. Waste shall
not reach surface waters or wetlands by runoff, drift, manmade conveyance, dir¢ct application,
direct discharge or through ditches, terraces. or grassed waterways not otherwise classified as
statc waters.

The waste collection, treatment, storage and application system.operated under this General
Permit shall be effectively maintained and operated as a non-discharge system to prevent the
discharge of pollutants to surface waters or wetlands.  Application of waste to terraces and
grassed waterways is acceptable as long as it is applied in accordance with Natural Resources
Conservation Service (NRCS) Standards and does not result in a discharge of waste to surface
waters or wetlands.

Facilitics must be designed, constructed, operated, and maintained to contain all waste plus the
runoff from a 25-year, 24-hour rainfall event for the Tocation of the facility. A facility that has a
discharge of waste that results because of a storm event more severe than the 25-year, 24-hour
storm will not be considered to be in violation of this General Permit if the facility 1s otherwise in
compliance with its Certified Animal Waste Management Plan (CAWMP) and this General
Permit.

Any discharge or application of waste to a ditch that drains to surface waters or wetlands is
prohibited except as follows: (a) discharges from the ditches are controlled by best management
practices (BMPs) designed in accordance with NRCS standards; (b) the BMPs have been
submitted to and approved by the Division of Water Resources (Division); (c) the BMPs were
implemented as designed to prevent a discharge to surface waters or wetlands; (d) the waste was
removed immediately from the ditch upon discovery; and (¢) the event was documented and
reported in accordance with Condition I1.13. of this General Permit. Nothing in this exception
shall excuse a discharge to surface waters or wetlands except as may result because of rainfall
from a storm event more severe than the 25-year, 24-hour storm.

2. This General Permit does not allow the Permittee to cause a violation of any of the water quality
standards established pursuant to Title 15A, Subchapter 2B of the North Carolina Administrative
Code and Title 15A, Subchapter 2L of the North Carolina Administrative Code.

1 DRAFT: October 22, 2013

ED_002446_00000853-00001
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Permit Number AWG100000

3. The facility’s COC and its CAWMP are hereby incorporated by reference into this General
Permit. The CAWMP must be consistent with all applicable laws, rules, ordinances, and
standards (federal, state and local) in effect at the time of siting, design and certification of the
facility.

The Permittee must assess and record, on an ongoing basis, the effectiveness of the
implementation of the CAWMP. The Permittee must make “major changes,” “revisions,” or
“amendments” to the CAWMP, as defined in Section VII, “Definitions,” of this General Permit,
in order to address any changes needed to maintain compliance with the facility’s COC and this
General Permit. “Major changes,” “revisions,” and “amendments” to the CAWMP must be
documented, dated, and included as part of the CAWMP. “Major changes * and “revisions” to
the CAWMP shall be submitted to the appropriate Division Regional Office within thirty (30)
calendar days of the “major change” or “revision.” “Amendments” are not required to be
submitted to the Division Regional Office unless specifically requested by the Division. If field,
riser or pull numbers are changed, an explanation shall also be submitted and include a
description of how the new numbers relate to the old numbers.

Any violation of the COC or the CAWMP shall be considered a violation of this General Permit
and subject to enforcement actions. A violation of this General Permit may result in the Permittee
having to take immediate or long-term corrective action(s) as required by the Division. These
actions may include but are not limited to: modifying the CAWMP; ceasing land application of
waste: removing animals from the facility; or the COC being reopened and modified. revoked and
reissued, and/ot terminated.

4 Any proposed increase or modification to the annual average design capacity from that authorized
by the  OC will require a modification to the CAWMP and the COU prior to modification of the
facility. All new and expanding operations must demonstrate that waste management system will
satisfy the requirements of €3.S. §143-213 101 No collectipn treatment or storage facilities may
be constructed in a 100-vear flood plain.

5 Facilities located in watersheds sensitive to nutrient enrichment may be notified by the Division
to conduct an evaluation of the facility and its CAWMP to determine the facility’s ability to
comply with the NRCS nutrient management standard as it relates to phosphorous. This
evaluation will not be required until such time as the permittee is notified by the Division. The
evaluation must be documented on forms supplied by or approved by the Division and must be
submitted to the Division. This evaluation must be completed by existing facilities within twelve
(12) months of receiving notification from the Division.

For facilities located in watersheds sensitive to nutrient enrichment, all ficlds with a “HIGH”
phosphorous-loss assessment rating shall have land application rates that do not exceed the
established crop removal rate for phosphorous. There shall be no waste application on fields with
a “VERY HIGH™ phosphorous-loss assessment rating.

6. If prior approval is received from the Director of the Division (Director), facilities that have been
issued a COC to operate under this General Permit may add treatment units for the purpose of
removing pollutants before the waste is discharged into the lagoons/storage ponds. Prior to any
approval, the Permittee must demonstrate to the satisfaction of the Director that the new treatment
unit will not interfere with the operation of the existing treatment system and that a process is in
place to properly manage and track the pollutants removed.
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7. If prior approval is received from the Director, facilities that have been issued a COC to operate
under this General Permit may add innovative treatment processes to the systems on a pilot basis
in order to determine if the innovative treatment process will improve how the waste is treated
and/or managed. Prior to any approval, the Permittee must demonstrate to the satisfaction of the
Director that the mnovative treatment process will not interfere with the operation of the existing
treatment system and that a process is in place to properly manage and track the pollutants
removed.

8. Animal waste shall not be applied within 100 feet of any well with the exception of monitoring
wells. The allowable distance to monitoring wells shall be established on a case-by-case basis by
the Division.

9. Existing swine dry lots may remain in wetlands as long as the wetlands uses are not removed or
degraded as a result of the swine. The swine however may not be confined within 100 feet of an
adjacent surface water or a seasonallv-flooded arca. The swine also must not cause a loss of more
than 10% of the existing tree canopy. Where trees do not exist, the arca must be managed to
include crop rotation.

II. OPERATION AND MAINTENANCE REQUIREMENTS

1 The collection, treatment, and storage facilitics. and the land application equipment and fields
shall be properly operated and maintained at all times.

o A vegetative cover shall be maintained as specified in the facility’s CAWMP on all land
application fields and butfers in accordance with the CAWMP. Mo waste shall be applied upon
arcas not included 1n the CAWMP or upon arcas where the crop i1s insufficient for nutrient
utilization. However, if the CAWMP allows, then waste may be applied up to thirty (30) days
prior to planting or breaking dormangy.

= Soil pH on all land application ficlds must be maintained in the optimum range for crop
production.
4. Land application rates shall be in accordance with the CAWMP. In no case shall land application

rates exceed the agronomic rate of the nutrient of concemn for the receiving crop.

5. In no case shall land application rates result in excessive ponding or any runoff during any given
application event.

6. Animal waste shall not be directly applied onto crops for direct human consumption that do not
undergo further processing (e.g., strawberries, melons, lettuce, cabbage, apples, etc.) at any time
during the growing season, or in the case of fruit bearing trees, following breaking dormancy.
Application of animal wastes shall not occur within thirty (30) days of the harvesting of fiber and
food crops for direct human consumption that undergoes further processing.

7. If manure or sludges are applied on conventionally tilled bare soil, the waste shall be incorporated
into the soil within two (2) days after application on the land, or prior to the next rainfall event,
whichever occurs first. This requirement does not apply to no-till ficlds, pastures, or fields where
crops are actively growing.

3. No material other than animal wastes of the type generated on this facility shall be disposed of in
the animal waste collection, treatment, storage, or application systems. This includes but is not
limited to pesticides, toxic chemicals and petroleum products.
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9. Domestic and/or industrial wastewater from showers, toilets, sinks, etc. shall not be discharged
into the animal waste collection, treatment, storage, and application system. Washdown of stock
trailers owned by and used to transport animals to and from the facilitv only, will be permissible
as long as the system has been evaluated and approved to accommodate the additional volume.
Only those cleaning agents and soaps that are EPA approved according to their label, will not
harm the cover crop, and will not contravene the groundwater standards listed in 15A NCAC 2L
may be utilized in facilities covered by this General Permit. Instruction labels are to be followed
when using cleaning agents and soaps.

10. Disposal of dead animals resulting from normal mortality rates associated with the facility shall
be done in accordance with the facility’s CAWMP and the North Carolina Department of
Agriculture and Consumer Services (NCDA&CS) Veterinary Division's Statutes and regulations.

Disposal of dead animals whose numbers exceed normal mortality rates associated with the
facility shall also be done in accordance with the facility’s CAWMP and NCDA&CS Veterinary
Division’s Statutes and regulations provided that: 1) burial of such animals shall be done in
consultation with the State Veterinarian of the NCDA&CS Veterinary Division’s Statutes and in
compliance with NCDA&CS regulations; 2) all such burial sites must be mapped, and the dates
and numbers of the animals buried by species and tyvpe must be recorded: and 3) the map is
submitted within fifteen (15) calendar days of burial to the Water Quality Regional Operations
Section located within the appropriate Regional Office.

In the ¢vent of a state of emergency declared by the Governor, disposal of dead animals shall be
done in accordance with requirements and guidelines dictated by the State Veterinarian according
G.S. §106-402.1. The Division may require groundwater monitoring when there is massive burial
of animals. All burial sites of such animals must be mapped, and the dates and numbers of the
animals buried by specics and type must be recorded.

11 Unless accounted for in temporary storage volume. all uncontaminated runoff from the
surrounding property and buildings shall be diverted away from the waste lagoons/storage ponds
to prevent any unnecessary addition to the liquid volume in the structures.

12. A protective vegetative cover shall be established and maintained on all earthen lagoon/storage
pond embankments (outside toe of embankment to maximum pumping elevation), berms, pipe
runs, and diversions to surface waters or wetlands. Trees, shrubs, and other woody vegetation
shall not be allowed to grow on the lagoon/storage pond embankments. All trees shall be
removed in accordance with good engineering practices. Lagoon/storage pond arcas shall be
accessible, and vegetation shall be kept mowed.

13. At the time of sludge removal from a lagoon/storage pond, the sludge must be managed in
accordance with the CAWMP. When removal of sludge from the lagoon is necessary, provisions
must be taken to prevent damage to the lagoon dikes and liner.

14. Lagoons/storage ponds shall be kept free of foreign debris including, but not limited to, tires,
bottles, light bulbs, gloves, syringes or any other solid waste.

I5. The facility must have at least one of the following items at all times: (a) adequate animal waste
application and handling equipment, (b) a lease, or other written agreement, for the use of the

necessary equipment, or (¢) a contract with a third party applicator capable of providing adequate
waste application.
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16. The Permittee shall designate a certified animal waste management system operator with a valid
certification to be in charge of the animal waste management system. The waste management
system shall be operated by the Operator in Charge (OIC) or a person under the OIC’s
supervision.

17. In accordance with 15A NCAC 8F .0203(b)(2), the OIC or a designated back-up OIC of a Type A
Animal Waste Management System shall inspect, or a person under the supervision of an OIC or
designated back-up OIC shall inspect, the land application site as often as necessary to insure that
the animal waste is land applied in accordance with the CAWMP. In no case shall the time
between inspections be more than 120 minutes during the application of waste. A record of each
inspection shall be recorded on forms supplied by, or approved by, the Division and shall include
the date, time, sprayfield number and name of the operator for cach inspection. Inspection shall
include but not be limited to visual observation of application equipment, spray fields, subsurface
drain outlets, ditches, and drainage ways for any discharge of waste.

The Permittee may assert as an affirmative defense in any enforcement action alleging
noncompliance with the requirements imposed in this condition that such noncompliance was due
to circumstances beyond the Permittee’s control. A notation shall be made on the form indicating
the inspection affected by such circumstance and an explanation setting forth the circumstances
claimed to have been beyond the Permittee s control shall be submitted with the form.

18 The Director may require any permittee to install and operate flow meters with flow totalizers
based on the facility’s violations and/or incomplete or incorrect record keeping events.

19. No waste shall be applicd i wind conditions that might reasonably be expected to cause the mist
to reach surface waters or wetlands or cross propetty lines or field boundaries.

20. The Permittee shall maintain buffer strips or other equivalent practices as specified in the
facility s CAWMP near foedlots, manure storage arcas and land application areas.

21 Waste shall not be applied on land that is flooded, saturated with water, frozen or snow covered at
the time of land application.

22. Land application of waste is prohibited during precipitation events. The Permittee shall consider
pending weather conditions in making the decision to land apply waste and shall document the
weather conditions at the time of land application on forms supplied by or approved by the
Division.

Land application of waste shall cease within four {4) hours of the time that the National Weather
Service issues a Hurricane Warning, Tropical Storm Warning, or a Flood Watch associated with a
tropical system including a hurricane, tropical storm, or tropical depression for the county in
which the permitted facility is located. Watches and warmings are posted on the National
Weather Service’s website located at: www.weather.gov. More detailed website information can
be found on Page 2 of the Certificate of Coverage. Watch and warning information can also be
obtained by calling the local National Weather Service Office that serves the respective county,
which can be found on Page 2 of the Certificate of Coverage.

The Director may require any permittee to install, operate and maintain devices on all irrigation
pumps/equipment designed to automatically stop irrigation activities during precipitation. This
decision will be based on the facility's compliance history for irrigation events.

23. Land application activities shall cease on any application site that exceeds a Mehlich 3 Soil Test
Index for Copper of greater than 3,000 (108 pounds per acre) or Zinc of greater than 3,000 (213
pounds per acre).
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24, All waste application equipment must be tested and calibrated at least once every two years. The
results must be documented on forms provided by, or approved by, the Division.

25. Any major structural repairs to lagoons/storage ponds must have written documentation from a
technical specialist certifving proper design and installation. However, if a piece of equipment is
being replaced with a piece of equipment of the identical specifications, no technical specialist
approval is necessary [i.e. piping, reels, valves, pumps (if the gallons per minute (gpm) capacity
is not being increased or decreased), etc.] unless the replacement involves disturbing the
lagoon/storage pond embankment or liner.

26. Crops for which animal waste is land applied must be removed from the land application site and
properly managed and utilized unless other management practices are approved in the CAWMP.

27. In accordance with NRCS North Carolina Conservation Practice Standard No. 359 “Waste
Treatment Lagoon™, an operator may temporarily lower lagoon levels to provide irrigation water
during drought periods and to provide additional temporary storage for excessive rainfall during
the hurricane season and in preparation for the following winter months. All conditions of NRCS
NC Standard No. 359 must be satisfied prior to lowering lagoon levels below designed stop pump
levels.

il MONITORING AND REPORTING REQUIREMENTS

1 An inspection of the waste collection, treatment, and storage structures, and runoff control
measures shall be conducted and documented at a frequency to insure proper operation but at
least monthly and after all storm evenis of grealer than ong (1) inch in 24 hours. For example,
lagoonsy/storage ponds, and other structures should be inspected for evidence of erosion, leakage,
damage by animals or discharge. Inspection shall also include visual observation of subsurface
drain outlets, ditches, and drainage ways for any discharge of waste.

2 Monitoring and Recording Freeboard Levels
a Highly vigible waste-level ganges shall be maintainéd to mark the level of waste in each
lagoon/storage pond that does not gravity feed through a free flowing transfer pipe into a

subsequent structure. The gauge shall have readily visible permanent markings.

The waste level in cach lagoon with a waste level gauge shall be monitored and recorded
weekly on forms supplied by or approved by the Division.

The Director may require more frequent monitoring and recording of waste levels based on
the facility’s compliance history for freeboard violations.

b.  Any facility which experiences freeboard violations in any two consecutive years following
the issuance of this General Permit, or as determined necessary by the Director, shall
monitor and record waste levels as follows:
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In addition to the facility’s existing lagoon waste-level gauges, automated lagoon/storage
pond waste-level monitors and recorders (monitored and recorded at least hourly) must be
installed on all treatment and storage structures covered by a COC issued under this
General Permit to measure and record freeboard. This equipment must be properly
maintained and calibrated in a manner consistent with manufacturer’s operation and
maintenance recommendations. This automated equipment must be in place no later than
ninety (90) days following notification from the Director. The Director may determine that
installation of automated waste level monitors is not required if the Permittee can
demonstrate that preventative measures were taken to avoid the violations and that the
violations resulted from conditions beyond the Permittee’s control.

If an automated level monitor(s) becomes inoperable, the Permittee shall:

i. report the problem by telephone to the appropriate Division Regional Office as soon
as possible, but in no case more than 24 hours following first knowledge of the
problem; and,

ii.  make any needed repairs to the equipment as quickly as possible, and take and record
daily waste levels at the same time every day until such time as the automated
equipment is placed back into operation.

c. The Director may require new or modified waste-level gauges at any facility if it is
determined that the existing gauges are not adequate to accurately indicate actual lagoon

levels, or the various lagoon levels required to be maintained by this General Permit or the
facility’s CAWMP.,

o5

Monitoring and Recording Precipitation Events

a.  Precipitation events at facilities issued a COC to operate under this General Permit shall be
monitored and recorded as follows:

A rain gauge must be installed at a site that is representative of the weather conditions at
the farm’s land application site(s) to measure all precipitation events. The precipitation
type and amount must be recorded daily for all precipitation events and maintained on site
for review by the Department of Environment and Natural Resources (Department). Daily
records do not need to be maintained for those days without precipitation events.

b.  The Director may require that an automated rain gauge and recorder must be installed on
site to measure and record all precipitation events. This equipment must be properly
maintained and calibrated in a manner consistent with manufacturer’s operation and
maintenance recommendations. This automated equipment must be in place no later than
ninety (90) days following receipt of notice from the Director.

If an automated rain gauge(s) becomes inoperable, the Permittee shall:

1. report the problem by telephone to the appropriate Division Regional Office as soon
as possible, but in no case more than twenty four (24) hours following first
knowledge of the problem; and,

ii.  make any needed repairs to the equipment as quickly as possible, and take and record

all rainfall events until such time as the automated equipment is placed back into
operation.
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4. A representative Standard Soil Fertility Analysis, including pH, phosphorus, copper, and zinc,
shall be conducted on each application field receiving animal waste in accordance with G.S. §
143-215.10C(e)(6). As of the effective date of this General Permit, the Statute requires that the
analysis be conducted at least once every three years.

5. An analysis of a representative sample of the animal waste to be applied shall be conducted in
accordance with recommended laboratory sampling procedures as close to the time of application
as practical and at least within sixty (60) days (before or afier) of the date of application. Every
reasonable effort shall be made to have the waste analyzed prior to the date of application and as
close to the time of waste application as possible. This analysis shall include the following

parameters:
Nitrogen Zinc
Phosphorus Copper
6. The Permittee shall record all irrigation and land application event(s) including hydraulic loading

rates, nutrient loading rates and cropping information. The Permittee shall also record removal of
solids and document nutrient loading rates if disposed of on-site, or record the off-site location(s).
These records must be on forms supplied by, or approved by, the Division.

v A record shall be created and maintained. of all transfers of waste between waste structures on the
same site not typically operated in series.  Such record shall include at least the identity of the
structure from which the waste was transterred, the identity of the structure receiving the waste,
the date and time of transfer and the total volume of waste transferred.

8. The Permittee must maintain monthly stocking records for the facility and make the records
available to the Department;

9 If, for any reason, there is a discharge from the waste collection, treatment storage and
application systems (including the land application sites). to surface waters or wetlands, the
Permittee 1s required to make notification in accordance with Condition III. 13. The discharge
notification shall include the following information:

a. Description of the discharge: A description of the discharge including an estimate of the
volume discharged, a description of the flow path to the receiving surface waters or
wetlands and a site sketch showing the path of the waste.

b.  Time of the discharge: The length of time of the discharge, including the exact dates and
times that it started and stopped, and if not stopped, the anticipated time the discharge is
expected to continue.

c.  Cause of the discharge: A detailed statement of the cause of the discharge. If caused by a
precipitation event, detailed information from the on-site rain gauge concerning the inches
and duration of the precipitation event.

d.  All steps being taken to reduce, stop and cleanup the discharge. All steps to be taken to
prevent future discharges from the same cause.

¢.  Analysis of the waste: A copy of the last waste analysis conducted as required by Condition
1. 5. above.

f. A waste sample, obtained within seventy-two (72) hours following first knowledge of the
discharge to surface waters or wetlands, from the source lagoon/storage pond, shall be
analyzed for the following minimum parameters:
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Fecal coliform bacteria Five-day biochemical oxygen demand (BODs)
Total suspended solids Total phosphorous
Ammonia nitrogen (NH;-N) Total Kjeldahl nitrogen (TKN)

Nitrate nitrogen (NO;-N)

Monitoring results must be submitted to the Division within thirty (30) days of the
discharge event.

10. In accordance with 15A NCAC 02T .0108(c), the Division may require any monitoring and
reporting (including but not limited to groundwater, surface water or wetland, waste, sludge, soil,
lagoon/storage pond levels and plant tissue) necessary to determine the source, quantity, quality,
and effect of animal waste upon the surface waters, groundwaters or wetlands. Such monitoring,
including its scope, frequency, duration and any sampling, testing, and reporting systems, shall
meet all applicable Division requirements.

1. A copy of this General Permit, the facility’s COC, certification forms, lessee and landowner
agreements, the CAWMP and copies of all records required by this General Permit and the
facility’s CAWMP shall be maintained by the Permittee in chronological and legible form for
three (3) vears; Records include but are not limited to: soil and waste analvses, rain sauge
readings, freeboard levels, irrigation and land application event(s). past inspection reports and
opcrational reviews, animal stocking records records of alditional nutrient sources applied
(including but not limited to sludges, unused feedstuff leachate, milk waste. septage and
commercial fertilizer), cropping information, waste application equipment testing and calibration,
and records of removal of solids to off-gite location(s). These records shall be maintained on
forms provided or approved by the Division and shall be readily available at the facility (stored at
places such as the farm residence, office, outbuildings, etc.) where animal waste management
activitics are being conducted.

12. Within fifteen (15) working days of receiving the request from the Division, the Permittee shall
provide to the Division one (1) copy of all requested information and reports related to the
operation of the animal waste management system. . Once received by the Division, all such
information and reports become public information, unless they constitute confidential
information under G.S. § 132-1.2, and shall be made available to the public by the Division as
specified in Chapter 132 of the General Statutes.

13. Regional Notification:
The Permittee shall report by telephone to the appropriate Division Regional Office as soon as
possible, but in no case more than twenty-four (24) hours following first knowledge of the

occurrence of any of the following events:

a. Failure of any component of the animal waste management system resulting in a discharge
to ditches, surface waters, or wetlands.

b.  Any failure of the waste treatment and disposal system that renders the facility incapable of
adequately receiving, treating, or storing the waste and/or sludge.

¢c. A spill or discharge from a vehicle transporting waste or sludge to the land application field
which results in a discharge to ditches, surface waters, or wetlands or an event that poses a

serious threat to surface waters, wetlands, or human health and safety.

d.  Any deterioration or leak in a lagoon/storage pond that poses an immediate threat to the
environment or human safety or health.
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e. Failure to maintain storage capacity in a lagoon/storage pond greater than or equal to that
required in Condition V.2, of this General Permit.

f. Failure to maintain waste level in a lagoon/storage pond below that of the designed
structural freeboard (twelve (12) inches from top of dam or as specified in lagoon/storage
pond design). Note that this notification is in addition to the report required by Condition
IT1.13.e above.

2.  An application of waste either in excess of the limits set out in the CAWMP or where
runoff enters ditches, surface waters, or wetlands.

h.  Any discharge to ditches, surface waters, or wetlands or any discharge that poses a serious
threat to the environment or human health or safety.

For any emergency, which requires immediate reporting after normal business hours, contact
must be made with the Division of Emergency Management at 1-800-858-0368.

The Permittee shall also file a written report to the appropriate Division Regional Office within
five (5) calendar days following first knowledge of the occurtence. This report shall outline the
actions taken or proposed to be taken to correct the problem and to ensure that the problem
does not recur. In the event of storage capacity violations as described in Condition II1.13.e,
the written report shall outline the actions proposed to be taken to restore compliance within
thirty (30) calendar days. : The requirement to file a written report may not be waived by the
Division Regional Office.

In the event the waste level in a lagoon/storage pond is found to be within the designed
structural freeboard, the Permittee shall file a written teport to the appropriate Division
Regional Office within two (2) calendar days following first knowledge of the occurrence.
This report shall outline actions taken or proposed to be taken to reduce waste levels below the
designed structural freecboard within five (5) calendar days of first knowledge of the
oceurrence.

14. The Director niay require any permittee to file¢ "an annual certification report or other
reports/certifications based on the compliance history of the facility. If required, the report must
be filed on forms provided by the Division.

15. In the event of a discharge of 1,000 gallons or more of waste to surface waters or wetlands, the
Permittee must issue a press release to all print and electronic news media that provide general
coverage in the county in which the discharge occurred setting out the details of the discharge.
The press release must be issued within forty-eight (48) hours after it is determined that the
discharge has reached the surface waters or wetlands. A copy of the press release and a list of the
news media to which it was distributed must be kept for at least one (1) year after the discharge
and must be distributed to any person upon request.

16. In the event of a discharge of 15,000 gallons or more of animal waste to surface waters or
wetlands, a public notice is required in addition to the press release described in Condition HI 15,
The public notice must be placed in a newspaper having general circulation in the county in
which the discharge occurred and the county immediately downstream within ten (10) days of the
discharge. The minimum content of the notice is the name of the facility, location of the
discharge, estimated volume of waste entering state waters, time and date discharge occurred,
duration of the discharge, identification water body that was discharged into including creck and
river basin if applicable, actions taken to prevent further discharge, and a facility contact person
and phone number.
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17. If a discharge of 1,000,000 gallons of wastewater or more reaches surface waters or wetlands, the
appropriate Division Regional Office must be contacted to determine in what additional counties,
if any, a public notice must be published. A copy of all public notices and proof of publication
must be sent to the Division within thirty (30) days of the discharge.

18. All facilities, which are issued a COC to operate under this General Permit, shall conduct a
survey of the sludge accumulation in all lagoons every year. The survey report should be written
on forms provided or approved by the Division and shall include a sketch showing the depth of
sludge in the various locations within each lagoon. This survey frequency may be reduced if it
can be demonstrated to the satisfaction of the Division that the rate of sludge accumulation does
not warrant an annual survey.

If the sludge accumulation is such that the structure does not satisfy the criteria set by NRCS NC
Conservation Practice Standard No. 359, a sludge removal or management plan must be
submitted to the appropriate Division Regional Office within ninety (90) days of the
determination. The plan shall describe removal and waste utilization procedures to be used.
Compliance regarding sludge levels must be achieved within two (2) vears of the determination.

IV.  INSPECTIONS AND ENTRY
1 The Permittee shall allow any authorized representative of the Department, upon the presentation
of credentials and other documents as may be required by law and in accordance with reasonable

and appropriate biosecurity measures, to;

a.  Enter the Permitiee's premises where a regulated facility or activity is located or conducted,
or where records must be kept under the conditions of this General Permit;

b.  Have access to and copy, at reasonable times, any records that must be kept under the
conditions of this General Pernut

¢ Inspect, at reasonable times any facilities, equipment (including monitoring and control
equipment), practices, ¢r operations regulated or required under this General Pérmit; and,

d.  Sample or monitor, at reasonable times, for the purpose of assuring permit compliance, any
substances or parameters at any location.

V. GENERAL CONDITIONS

1. The issuance of a COC to operate under this General Permit shall not relieve the Permittee of the
responsibility for compliance with all applicable surface water, wetlands, groundwater and air
quality standards or for damages to surface waters, wetlands or groundwaters resulting from the
animal operation.

2. The maximum waste level in lagoons/storage ponds shall not exceed that specified in the
facility’s CAWMP. At a minimum, maximum waste level for lagoons/storage ponds must not
exceed the level that provides adequate storage to contain the 25-vear, 24-hour storm event plus
an additional one (1) foot of structural freeboard except that there shall be no violation of this
condition if: (a) there is a storm event more severe than a 25-year, 24-hour event, (b) the
Permittee is in compliance with its CAWMP, and (c) there is at least one (1) foot of structural
freeboard.
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In addition to the above requirements, for new and expanding farms with lagoon and storage pond
designs completed after September 1, 1996, storage must also be provided for the heavy rainfall
factor for the lagoons/storage pond. In case of lagoons/storage ponds in series that are gravity
fed, the 25-year, 24-hour storm event and/or the heavy rainfall factor storage requirement for the
system may be designed into the lowest lagoon/storage pond in the system. However, adequate
freeboard must be designed into the upper lagoons/storage ponds to allow sufficient storage to
prevent the waste level from rising into the structural freeboard while the storm water is draining
into the lowest structure in the system.

3. Any containment basin, such as a lagoon or a storage pond, used for waste management shall
comntinue to be subject to the conditions and requiremerts of this General Permit until properly
closed. When the containment basin is properly closed in accordance with the NRCS NC
Conservation Practice Standard No. 360 “Closure of Waste Impoundments,” February 2008 or
any subsequent amendment, the containment basin shall not be subject to the requirements of this
General Permit. The Permittee must submit a letter to the Division to request rescission of the
COC by providing documentation of closure of all containment basins.

Closure shall also include a minimum of 24 hours pre-notification of the Division and submittal
of the Animal Waste Storage Pond and Lagoon Closure Report Form to the address identified on
the form within fifteen (13) days of completion of closure.

4 This General Permit allows for the distribution of up to four (4) cubic yards of manure per visit to
individuals for personal use.  The maximum distribution of manure per individual for personal
use 1s ten (10) cubic vards per year. The Permitice must provide the recipient(s) with information
on the nutrient content of the manure.  Distribution of greater quantities must be to individuals or
businesses permitted to distribute the waste, or to be land applied to sites identified in the
Permittee's CAWMP.

The Permittee must inform the recipient(s) of his/her responsibilities to properly manage the land
application of manure. Record keeping for the distribution of manure up to four {4) cubic vards
per visit or ten (10) cubic vards per vear to individuals for personal use is not required.

5. The annual permit fee shall be paid by the Permittee within thirty (30) days after being billed by
the Division. Failure to pay the fee accordingly constitutes grounds for revocation of its COC to
operate under this General Permit.

6. Failure of the Permittee to maintain, in full force and effect, lessee and landowner agreements,
which are required in the CAWMP, shall constitute grounds for revocation of its COC to operate
under this General Permit.

7. A COC to operate under this General Permit is not transferable. In the event there is a desire for
the facility to change ownership, or there is a name change of the Permittee, a Notification of
Change of Ownership form must be submitted to the Division, including documentation from the
parties involved and other supporting materials as may be appropriate. This request shall be
submitted within sixty (60) days of change of ownership. The request will be considered on its
merits and may or may not be approved.

8. A COC to operate under this General Permit is effective only with respect to the nature and
volume of wastes described in the application and other supporting data. The Permittee shall
notify the Division immediately of any applicable information not provided in the permit
application.

Any proposed modification to an animal waste management system including the installation of
lagoon covers shall require approval from the Division prior to construction.
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9. If the Permittee wishes to continue an activity regulated by this General Permit after the
expiration date of this General Permit, the Permittce must apply for and obtain a new COC.
Renewal applications must be filed at least 180 calendar days prior to the expiration of the
General Permit.

10. The 1ssuance of a COC to operate under this General Permit does not prohibit the Division from
reopening and modifying the General Permit or COC, revoking and reissuing the General Permit
or COC, or terminating the General Permit or COC as allowed by the appropriate laws, rules, and
regulations.

11. The Director may require any person, otherwise eligible for coverage under this General Permit,
to apply for an individual permit by notifying that person that an application is required.

12. The Groundwater Compliance Boundary is established by 15A NCAC 2L .0102 and 15A NCAC
2T 0103. An exceedance of Groundwater Quality Standards at or beyond the Compliance
Boundary is subject to the requirements of 15A NCAC 2L and the Division in addition to the
penalty provisions applicable under the North Carolina General Statutes.

13 Upon abandonment or depopulation for a period of four years or more, the Permittee must submit
documentation to the Division demonstrating that all current NRCS standards are met prior to
restocking of the facility.

VL PENALTIES

1 Failure to abide by the conditions and limitations contained in this General Permit. the facility’s
COC; the facility's CAWMP; and/or applicable state law. may subject the Pemmittee to an
enforcement action by the Division including but not limited to the modification of the animal
waste management system. eivil penalties, criminal penaltics and injunctive relief.

2 The Permittee must comply with all conditions of this General Permit. Any permit
noncompliance constitutes a violation of state law and is grounds for enforcement action; for
permit coverage termination, revocation and reissuance, or modification; or denial of a permit
coverage renewal application.

3. It shall not be a defense for a Permittee in an enforcement action to claim that it would have been

necessary to halt or reduce the permitted activity in order to maintain compliance with the
conditions of this General Permit.

VII. DEFINITIONS

25-year, 24-hour rainfall or storm event means the maximum 24-hour precipitation event with a
probable recurrence interval of once in 25 years, as defined by the National Weather Service in Technical
Paper Number 40, “Rainfall Frequency Atlas of the United States,” May 1961, and subsequent
amendments, or equivalent regional or state rainfall probability information developed therefrom.

Agronomic rates means the amount of animal waste and/or other nutrient sources to be applied to lands
as outlined in NRCS NC Conservation Practice Standards No. 590 “Nutrient Management™ or as
recommended by the NCDA&CS and the North Carolina Cooperative Extension Service at the time of
certification of the Animal Waste Management Plan by the appropriate certified technical specialist.

Amendment to the CAWMP means a change and/or addition to a part(s) of the plan, and requires that the
change and/or addition adhere to current applicable standards. The following are examples of
amendments to the CAWMP:

13 DRAFT: October 22, 2013
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e In an existing CAWMP, a change in crops and/or cropping pattern that utilizes 25% or less of the N
generated is considered a plan amendment. Additional acreage needed to facilitate the change in crops
and/or cropping pattern is permissible and considered part of the amendment.

e The addition of winter crops and/or interseeded perennial crops are considered amendments to an
existing CAWMP when the operation does not require additional acreage and/or crops for N
utilization, and does not exceed the 25% criteria stated above.

e  When a CAWMP cannot meet N utilization requirements due to land lost to irrigation inefficiency
(useable versus total acres), then the CAWMP may be amended to increase available acreage and/or
change the crop for N utilization. This is the only exception to the 25% N criteria for plan revision.

e Inclusions of emergency action plans, and insect, odor and mortality checklists are considered
CAWMP amendments.

¢ Including additional acreage for land application beyond what is required in the existing CAWMP is
considered a plan amendment.

Animal feeding operation means a lot or facility (other than an aquatic animal production facility) where
the following conditions are ‘met (1) animals (other than aquatic animals) have been, are. or will be
stabled or confined and fed or maintained for a total of forty five (43) days or more in any twelve (12)
month period. and (i1) crops, vegetation, forage growth, or post-harvest residues are not sustained in the
normal growing season over any portion of the lot or facility. Two or more animal feeding operations
under common ownership are considered to be a single animal feeding operation if they adjoin each other,
or if they use a common area or system for the disposal of wastes.

Certification means technical specialist certification of the CAWMP in accordance with the requirements
of 15A NCAC 02T .1304. It is unrelated to terms “Annual Certification” as used in Condition II1.14 of
this General Permit, and the “No Discharge Certification Option” allowed by the November 2008 EPA
CAFO Rule

Ditch means any man made channel for the purpose of moving water off a site to the surface waters.

Excessive Ponding means any arca of the application ficld where visible liquid waste 1s ponded on the
surface of the land application site more than four (4) hours following the application of waste. Excessive
ponding also means any areas where the ponding of waste has resulted in crop failure.

Groundwaters means any subsurface waters, as defined in 15A NCAC 2L .0102.

Land application means the application of wastewater and/or waste solids onto or incorporation into the
soil.

Major changes to the CAWMP means changes in the number of animals, type of operation (feeder to
finish to wean to feeder), retrofit of a lagoon, installation of a new irrigation system, and similar type
changes. Recertification is only required for major changes to the CAWMP. Major changes to a facility
must first be approved by the Division. The new CAWMP and the certification shall be submitted with a
request that the COC be amended to reflect the changes. The facility may not make the changes until a
new or amended COC has been issued.

14 DRAFT: October 22, 2013
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Revision to the CAWMP means a change to an entirce CAWMP to meet current applicable standards. A
CAWMP must be revised if the operation cannot utilize all N nitrogen generated by the animal production
in accordance with the existing CAWMP, except for the specific conditions noted in the CAWMP
amendment criteria as previously defined. For an existing CAWMP, a change in crops and/or cropping
pattern that utilizes more than 25% of the N generated by the operation is considered a plan revision. Any
change to an existing CAWMP, whether an amendment or revision, must be signed and dated by both the
producer and a technical specialist for the new CAWMP to be valid. A revision of the CAWMP does not
require recertification.

State Waters means all surface waters, wetlands, groundwaters and waters of the United States located in
the State.

Surface Waters means any stream, river, brook, swamp, lake, sound, tidal estuary, bay, creek, reservoir,
waterway, or other surface body or surface accumulation of water, whether public or private, or natural or
artificial, that is contained in, flows through, or borders upon any portion of the State of North Carolina,
including any portion of the Atlantic Ocean over which the State has jurisdiction as well as any additional
Waters of the United States which are located in the State.

Waste means manure, animal waste, process wastewater and/or sludee penerated at an animal feeding
operation,

Wetlands means arcas that are inundated or saturated by an accumulation of surface or groundwater at a
frequency and duration sufficient to support, and under normal circumstances do support a prevalence of
vegetation typically adapted for life in saturated soil conditions, as defined in 15A NCAC 2B 0202.

This General Permit issued the 20th day of February, 2014.

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION

, Director

Thomas A. Reeder
North Carolina Division of Water Resources
By Authority of the Environmental Management Commission

Permit Number AWG100000
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Front and back covers: Sandy Run tributary to Middle Swamp, Greene County, North Carolina. Photographs by Stephen Harden,
U.S. Geological Survey.
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atu

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
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By Stephen L. Harden

Abstract

The effects of concentrated animal feeding operations
(CAFOs) on water quality were investigated at 54 agriculiural
stream sites throughout the North Carolina Coastal Plain
duoring 2012 and 2013. Three general watershed land-use types
were examined during the study. including 18 background
watersheds with no active CAFOs (BK sites), 18 watcrsheds
with one or more active swine CAFOs but ne poultry CAFOs
(SW sites), and 18 watersheds with at least one active swing
CAFO and one active drv-litter poultry CAFO (5P sites). The
watershed drainage areas for these 54 stream sites ranged fiom
1.2 to 17.5 square miles. Conventional fertilizers used for
crop production are the primary source of nutrients at the BK
sites. Animal-waste manures represent an additional source of
nutrients at the SW and 5P study sites.

Land cover, sotl drainage, and CAFO attribuics were
compiled for cach watershed. Water-gnality field measure-
ments were made and samples were collected at the 34
primary sites during 6 bimonthly sampling periods from
Fone 2012 to April 2013, Anp additional 23 secondary siles
were sampled once during April 2013 to provide supplemental
data at stream locations directly adjacent or in close proximity
to swine CAFOs and (or) background agricultural arcas within
9 of the primary watersheds. The watershed drainage areas for
the 23 secondary sites ranged from 0.2 to 8.9 square miles.
Water temperatore, specific conductance, dissolved-oxygen
concentration, and pH were measured directly in the streams.
Water samples were analyzed for major tons, nutrients, and
stable isotopes, including delta hydrogen-2 (3°H) and delta
oxygen-18 (8"°0) of water and delta nitrogen-15 (3¥N) and
S0 of dissolved nitrate plus nitrite.

Most of the water-quality properties and constitoents
varied signtficantly among the six sampling periods. changing
both seasonally and in response to hydrologic conditions. The
differences noted among the sampling periods indicate that the
interactions between seasonal climatic differences, streamflow
conditions, and instream biotic and abiotic processes are
complex and their integrated effects can have varving degrees
of influence on individual nutrents.

Water-quality differences were noted for the SW and SP
fand-use groups relative to the BK group. Median values of
specific conductance, several major tons (magnesium, sodinm,
potassium, and chioride), and nitrogen fractions (ammonia
plus organic nitrogen, ammonia, nitrate plus nitrite, total
nitrogen, and 8PN of nitrate plus nitrite) were higher for the
SW and SP groups compared to the BK group. No significant
differences in water fomperature, dissolved oxygen, calchom,
total organic nitrogen, orthophosphate, 1otal phosphorus, or
&80 of nitrate plos nilrite were noted among the land-use
groups. When compared on the basis of land-use type, there
was an overall measurable effect of CAFO waste manuies on
stream water guality for the SW and SP watershed groups.

Some individual sites within the SW and SP groups
showed no measurable CAFO effects on water guality despite
having CAFOs present upstream. An evaluation of sodium
plus potassinm concentrations coupled with §'°N values of
nitrate plus nitrite proved valuable for distingnishing which
SW and SP sites had a water-quality signature indicative of
CAFO waste mamures. Sites with CAFO manure effects were
characterized by higher sodium plus potassium concentrations
(commonly between 11 and 33 milligrams per liter) and
SN values of nitrate plus nitrite (commonly between 11 and
26 parts per thousand) relative to sites reflecting background
agricultural conditions, which commonly had sodium plus
potassium concentrations between 6 and 14 milligrams per
fiter and 8N values of nitrate plus nitrite between 6 and
15 parts per thousand. On the basis of the results of this study,
fand applications of waste manure at swine CAFOs influenced
ion and putrient chemistry i many of the North Carolina
Coastal Platn streams that were studied.

A classification tree model was developed to examine
relations of watershed environmental attributes among the
study sites with and without CAFO manare effects. Model
results indicated that variations in swine barn deosity, percent-
age of wetlands, and total acres available for applying swing-
wastc manures had an important influence on those waicrsheds
where CAFO effects on water quality were etther evident or
mitigated. Measurable effects of CAFQO waste manures on
stream water quality wore most evident in those SW and 5P
watersheds having lower percentages of wetlands combined
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2 Surface-Water Quality in Agricultural Watersheds of the North Carolina Coastal Plain Associated with CAFOs

with ligher swine barn densitics and (or) higher total acres
available for applving waste manure at the swine CAFQOs.
Stream water quality was similar to background agricultural
conditions in SW and SP watersheds with lower swine bam
densitics coupled with higher percentages of wetlands or lower
acres available for swine manure applications. The model
provides a uscful tool for exploring and identifying similar,
unmonitored watersheds in the Noirth Carolina Coastal Plain
with potential CAFO manure influences on water quality that
might warrant farther examination.

introduction

The U.S. Environmental Protection Agency’s (EPA)
Nattonal Water Quality Inventory Report to Congress (U5
Environmenial Protection Agency. 2010) lists pathogens,
sediment, organic enrichinent and oxygen depletion, and
nutrients as several leading canscs of impairment of rivers
and streams in the United States. Agriculture, including crop
and animal production, was cited as the most probable source
of impairments in the assessed rivers and streams. Nonpoint-
source (NPS) pollution from agricultural activities is of
particular concern in eastern North Carolina because nuirient
over-cnrichment in surface waters has contributed to water-
guality problems in the Tar-Pamlico, Neuse. and Cape Fear
River Basins, particularly in the estuaries (Spruill and others,
1998; Luettich and others, 2000; Burkholder and others,
2006). Excessive inputs of nitrogen (N) and phosphorus (P)
to puttient-sensitive waters can contribute to eutrophication,
excess algal blooms, fish kills, and outbreaks of toxic
dinoflagellates (Burkholder and others, 1995, Burkholder
and Glasgow, 1997, Stow and others, 2001; Paerd and others,
2004). Amimal feeding operations (AFOs) are recognized as
important NPS contributors of N and P to streams in the North
Carolina Coastal Plain physiographic province (Glasgow and
Buarkholder, 2000; Mallin and Cahoon, 2003 Burkholder and
others, 200¢; Rothenberger and others, 2009). Large amounts
of land-applicd animal manures in watersheds with high
densities of AFOs can lead fo nutricnt surpluses that exceed
the assimilative capacity of the watershed to absotb excess
nutrients without having deleterious effects on water quality
(Stone and others, 1998; Mallin and Cahoon, 2003 Hubbard
and others, 2004; Sims and others, 2005; Copeland, 2010).

North Carolina is one of the Mation’s leading animal
producers, ranking second in the production of both swine
and turkeys and fourth in the production of broiler chickens
{(North Carolina Department of Agriculture and Consumer
Services, 2012). In North Carolina, AFOs are regulated and
permitted as non-discharge facilities by the Animal Feeding
Operations Program within the Notth Caroling Department
of Environment and Natural Resources Division of Water
Resources (DWR). As of January 2013, there were 2,356
individually permitted AFOs in North Carolina (North
Carolina Division of Water Resources, 2013), with about

90 percent of the facilities consisting of swine AFOs (total of
2,132) and the remaining 10 percent consisting primarily of
cattle (total of 199) and wet pounliry (total of 21) AFQOs. The
majority of the swine AFOs (2,006) are located in the Coastal
Plain (fig. 1). Most poultiy AFOs in North Carolina consist of
dry-litter operations that are exempt from permitting by the
State. The number of dry-litier poultry AFOs in the Coastal
Plain is likely similar to the number of swine AFOs (Keith
Larick, North Carolina Division of Water Resources, oral
cormunun., June 2013),

1t is of note that the terms AFO and concentrated antmal
feeding operation (CAFQO) often arc used interchangeably
within the literature; however, there are technical distinctions
between them as defined by the EPA (40 CFR §122.23). The
EPA generally defines AFOs as “operations where antmals
have been, are, or will be stabled or confined and fed or main-
tained for a total of 45 days or more in any 12-month period
and where vegetation is not sustained in the confinement arca
during the normal growing season” (U.5. Environmental
Protection Agency. 2012). An AFO may be further designated
as a CAFO on the basis of the number of animals confined
and specific criteria concerning the discharge of pollutants
to adjacent surface waters, which if so designated makes the
CAFO subject to National Pollutant Discharge Ebimination
Systems (NPDES) permitting requirements (40 CFR §122.23).
In this report, swine and poultry feeding operations are
collectively referred 10 as CAFOs even though they may not
all technically meet the regulatory definitions.

At a typical swine CAFQ, waste materials are flushed
from the swine houses to one or more holding lagoons for
femporary storage. Wastewater effluent from the lagoon(s)
periodically is applied to nearby fields, commonly through
surface spraving, in accordance with the permitted facility's
Certified Animal Waste Management Plan such that the total
N applied can be used during ¢rop growth to avoid runoff or
excessive leaching (Keith Larick, North Carolina Division of
Water Resources, oral commun., June 2013); however, prob-
lems can result from adverse weather conditions or application
rates that exceed crop uptake (Evans and others, 1984; Smith
and Evans, 1998). At the poultry CAFQs, dry litter commonly
is applied to cropland at the individual facilities if sufficient
acreage is available, or the litter can be transported offsite
and applied as a source of nutrients to other agricnltural fields
(Crouse and Shaffer, 2011).

Previous studies have examined the effects of swine and
poultrty CAFOs on groundwater and surface-water quality,
especially regarding N and P, in the North Carolina Coastal
Plain. Huffman (2004) found that seepage from swine-waste
lagoons built before 1993, without clay liners, increased
shallow groundwater concentrations of mineral N (ammonia
N plus nitrate N} by 10 to 40 milligrams per liter (mg/L) as
N at 11 sites and more than 40 mg/L as N at 16 sites. Various
vestigators have noted nitrate concentrations commonly
between 10 and 30 mg/L, and in some cases between 50
and 150 mg/L, in groundwater collected beneath or adjacent
to application fields receiving swine-lagoon e¢ffluent or
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Location of the study area in North Carolina
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Figure 1. Locations of permitted swine concentrated animal feeding operations (CAFOs) in eastern
North Carolina {swine CAFQ locations obtained from North Carclina Division of Water Resources, 2013).

ED_002446_00000856-00015





July 29, 2019

EPA-HQ-2017-007907

4 Surface-Water Quality in Agricultural Watersheds of the North Carolina Coastal Plain Associated with CAFOs

pouliry litter (Hont and others, 1995, Stone and others, 1998;
Karr and others, 2001, Spruill and others, 2002; Isract and
others, 2005; Dukes and Evans, 2006; Harden and Spruill,
2008). In addition to nitrate, increased concentrations of
calcium, magnesinm. sodium, potassinm, and ¢hloride have
been observed in greandwater beneath swine CAFO spray
ficlds (Karr and others, 2001; Sproill and others, 2005).

The transport of P from agriculiural ficlds to surface water
typically occurs through overland runoff;, however, repeated
applications of swing-waste manwie to ficlds can lead 10
excess accumulations of P in soil and subscqoent leaching to
groundwater for possible offsite transport o receiving streams
{(Novak and others. 2000; Nelson and others, 2005

Elevated nutrient concentrations also have been observed
in streams receiving overland runoff, groundwater discharge,
and subsurface tile drainage derived from CAFOs (Stone and
others, 1995, Karr and others, 2001; Spruill and others, 2005;
Dukes and Evans, 2006; Harden and Spruill, 2008). Stone and
others (1995) noted that a stream with intensive swine and
poultry operations had nutrient concentrations during both
stormflow and baseflow conditions that were several times
higher than those in an adjacent background stream with no
animal operations. In the stream influenced by the CAFOs,
mean concentrations were 3.6 mg/L as N for nitrate. 0.74 mg/L.
as N for ammonia, and 0.68 mg/L for orthophosphate during
baseflow conditions, and mean concentrations were 5.4 mg/L
as N for nitrate, 2.28 mg/L as N for ammonia, and 1.3 mg/L
for orthophosphate during stormflow conditions. Surface-
water samples coliected by Karr and others (2001) in a stream
adjacent o two swine CAFOs had a median nitrate concentra-
tion of 6.7 mg/L as N. Harden and Spruill (2008) obscrved
clevated levels of nitrate (median of 6.1 and range of 2.0 fo
10.7 mg/L. as N}, ammonta (median of 0.76 and range of 0.09
10 2.38 mg/L as N), and dissolved P {median of 0.05 and range
of 0.01 to 0.29 mg/L) in 28 surface-water samples collected in
2006 during stormflow and baseflow conditions from a stream
next to waste-manure application ficlds at a swine CAFO.
Elevated nitrate concentrations in this stream are considered to
be strongly influenced by water discharged through a tile drain
located in onc of the adjacent spray fields (Sprinll and others,
2005, Harden and Spruill, 2008). In 2006, water discharging
from the tile drain to the stream had nitrate concentrations
ranging from about 22 to 43 mg/L as N (Harden. 2008).

The practice of applying waste manure to ficlds at swine
CAFOs is common in many watersheds throughout the
Coastal Plain so there is substantial interest in understanding
their influence on stream water guality. Many of the studies
conducted to evaluate water-quality conditions related to
CAFQOs in the Coastal Plain have been fimited in geographic
gxtent, cither focusing on individual farm sites or several
streams within a particular watershed. The lack of stream
watcr-quality data from a more representative number of
watersheds makes it difficult for DWR to assess the extent to
which effects of swine CAFOs on surface-water quality can
be measured and how well existing CAFO regulations protect
the waters of the State or to recommend effective changes to

regudations or procedures. In 2011, DWR (formerly named the
Division of Water Guality) and the U.5. Geological Survey
(USGR) initiated a collaborative study to document whether
swine CAFQOs located in various Coastal Plain watcrsheds
have a measurable cffect on stream water guality. The study
results presented in this report provide needed information
from a large number of sites over a broader geographic area to
better understand relations between swine CAFOs and stream
water quality in eastern North Carolina.

Purpose and Scope

The primary purpose of this report is to sumunarize and
synthesize chemical data collected from 54 agricultural water-
shed study sites throughout the North Carolina Coastal Plain to
characterize water-gquality conditions in sticams receiving inputs
from swine CAFOs compared to streams that recgive inputs
primarily from inorganic fertitizers. The scope of work included
ficld measurements of water-guality propertics and collection of
surface-water samples for laboratory analvsis of nutrients, major
ions, and stable isotopes. Six rounds of bimonthly samples
were collected from June 2012 to April 2013 at 54 primary
watershed study sites. The last sampling round in April 2013
inchuded collection and analysis of samples from 23 additional
sites located within 9 of the 54 primary watersheds. Results
were used to evaluate differences tn stream water quality among
watcrsheds with no CAFOs, watersheds with swing CAFOs.,
and watersheds with both swine and pouliry CAFOs. Land
cover, soil drainage class, and CAFO attributes (such as number
of facilities, animal barns, swine animals, and total weight
of swine) were used to examine potential relations between
watershed environmental variables and water-quality conditions
among the primary study sites. The main study objectives
were 1o (1) assess water-quality differences among streams
draining watcrsheds with and without land-applied CAFO waste
manures, (2) examine the use of nmltiple chemical constituents
for identifying effects of CAFOs on stream water quality,
and (3) examine relations of environmental variables among
watersheds with and without measurable CAFO manure effects.
The study results are intended to assist water-resource managers
and policy makers in their efforts to protect and improve stream
water quality throughout North Carolina.

Description of the Study Area

The watershed sites examined in the Coastal Plain study
area have drainage arcas less than 20 square miles (mi®) with
land cover composed predominantly of cropland, forests,
and wetlands. Most of the watersheds typically featore low-
gradient blackwater streams and swamps with slow streamflow
velocities. Varving degrees of submerged and floating aquatic
vegetation and organic debris are present within and along the
stream channels. These types of sticams often have naturally
low dissolved oxygen (DO) that can be depleted firtheras a
result of nutrient and organic inputs from agricultural activities.
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When cxamining stream water quality at the agricultural
watershed sites in this study, it is important to understand that
different processes influence fate and transport of nutrient
inputs from agricultural fields to receiving streams. Nutricnts
applied to agricultural ficlds that percolate through the soils
to the underlying surficial aquifer can be transporied with
groundwater as it discharges o recetving streams. Hydrograph
separations performed on streamflow data during previous
investigations indicate that groundwater, thought to be derived
mostly from shallow aquifer systems, commonly contributes
about 30 to 60 percent of the average annual streamtlow
to streams in the North Carolina Coastal Plain (McMahon
and Lloyd, 1993; Spruill and others, 2005; Harden and
others, 2013). Therefore, groundwater s potentially a major
contributor of water and agriculturally derived chemical
constituents to the stream study sites, particodarly when there
is minimal overland ronoff from precipitation.

Various environmental, hydrogeologic, and geochemical
factors that influence nitrate transport along groundwater
flow paths beneath agricultural fields to receiving streams
tn the North Carelina Coastal Plain are discussed by Spruill
and others (2005) and Harden and Spruill (2008). These
factors include depth to water and saturated thickness of the
surficial aquifer (Tesoriero and others, 2000; Tesoricro and
others, 2005), groundwater residence times (Puckett, 2004,
Tesoricro and others, 2005, Scitzinger and others, 2006),
availability of organic carbon to drive denitrification reactions
(Korom. 1992), and presence of riparian buffers (Speiran and
others, 1998; Spruill, 2000; Puckett, 2004; Seitzinger and
others, 2006). In evaluating changes in nitrate concenirations
along groundwater flow paths at five study sites in the Coastal
Plain, Harden and Spruill (2008) determined that denitrifica-
tion was the most influential factor responsible for observed
decreases in groundwater nitrate along the flow paths,
Although some denitrification of groundwater nitrate cccurred
beneath the agricultural fields, nitrate reduction along the
groundwater flow paths was most prevalent in the downgradi-
ent riparian buffer zone and hyporheic zone at the streams,
where highly reduced conditions associated with organic-rich
deposits enbanced the overall amount of denitrification.

The nitrate-reducing capacity of the buffer zone
combined with that of the hyporheic zone can substantially
lower the amount of groundwater nitrate discharged to streams
in agricultural settings of the Coastal Plain (Spruill, 2000,
Harden and Spruidl, 2008). Depending on hydrogeologic and
geochemical conditions, relatively young groundwater may
move quickly along shallow flow paths bencath the riparian
buffer and outpace the time needed for complete reduction of
nitrate before discharging to a stream. Groundwater discharge
along shallow flow paths may occur along sceps or channel
walls that bypass the highly organic fluvial material in the
hyporheic zone. I this water contains nitrate that has passed
through the riparian buffer, the water can affect the nitrate
concentration in the receiving stream.

In addition to groundwater transport, overland How of
water that occurs through field-drainage ditches is another
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important pathway that conveys nutrients from agricultural
fields to receiving streams. Field-drainage ditches and sub-
surface tile drains commonly are used in the North Carolina
Coastal Platn for tmproving drainage in agricultural fields with
poorly drained soils (Evans and others, 1991; Gilliam and
others, 1997}, Water conveyed through the ficld ditches to the
streams inchudes surface runoff from the fields, when rainfall
amounts are greater than the infiliration capacity of soils, and
subsurface inputs of shallow groundwater from beneath the
ficlds. Lateral inflows of shallow groundwater through the
banks and bottom of the ditches can occur during parts of the
year when high water-table conditions are present beneath the
ficlds. In ficlds with subswrface tile drains, shallow groundwa-
ter intercepted and collected by the tiles at the top of the water
table is discharged through outlets directly to the diiches.

These drainage tmprovements lower the water table
beneath agricultural ficlds, which increases the amount of land
available for cultivation; however, the process of redirecting
shallow groundwater beneath agricultural fields through tile
drains and ditches can increase nutrient transport, particularly
nitrate, in drainage water exiting the ficlds to receiving streams
(David and others, 1997, Jaynes and others, 2001; Randall
and Mulla, 2001; Harden and Sproill, 2004). As previously
discussed, elevated nitrate concentrations in shallow
groundwater beneath agricultural ficlds have commonly been
observed in the Coastal Plain, especially at fields receiving
land applications of animal-waste manures. A study by Harden
and Spruill (2004 on the guality of drainage water from field
ditches and tile drains in a North Carolina Coastal Plain water-
shed found that median concentrations of nitrate as N were
significantly higher in water exiting ficld ditches (8.2 mg/L)
and tile drains (32.0 mg/L.) at fields recetving applications of
swing-waste manures as compared to field ditches (2.7 mg/L)
and tile drains (6.8 mg/L) at ficlds receiving applications of
commercial fertilizers.

Because field ditches and tile drains are used 1o expediic
the drawdown of the water table. they can allow groundwater
with elevated nitrate lovels in the upper part of the surficial
aquifer beneath agricultural ficlds to bypass natural organic-
rich aquifer sediments in the riparian buffer and hyporheic
zones that normally would reduce the amount of nitrate
in groundwater discharging to the streams (Spruill, 2000
Harden and Spruill, 2008). Considering that most watersheds
examined for this study have substantial ripanan buffer zones
and organic-rich floodplain deposits and, hence, a high degree
of denitrification potential prior to groundwater discharge, itis
probable that overland inputs of water through ficld drainage
ditches contribute much of the nitrate delivered to the stream
sites. Overland transport through the ficld ditches can occur
anytime there is excessive runoff from storm events but is
most common during sustained periods of high water-table
conditions. which typically occur during the colder winter and
carly spring months, generally from December to April, when
evapotranspiration is lowest.
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ethods

This section provides a discussion of the network design
and watershed attributes compiled for the study sites, and
the sampling and analytical methods used for gencrating the
water-quality datasct. Statistical methods used during data
analysis also are discussed.

Network Design and Watershed Attributes

An integrated approach was used for establishing the
network of surface-water sampling sites for the stady. Three
general watershed land-use types, or groups, were included:
watersheds with no active CAFOs (referred to as background
(BK) sites); watersheds with one or more active swine
CAFOs but no poultry CAFOs (referred to as SW siles); and
watersheds with at least one active swine CAFO and one
active poultty CAFO (referred to as SP sites). Although the
initial study intent was to evaluate potential influences of
swing CAFOs, it was difficult to find swine only watersheds
across the stady area that did not also contain poultry CAFQs,
Therefore, the SP sites were inchided to provide data for
additional watersheds containing swine CAFOs, as well as for
examining potential differences between swine only sites and
sttes with both swine and poultyy. Watersheds that contained
only poultrty CAFOs were not considered because it was
outside the scope of work for this study.

The stream sites sclected for study include an equal
nunber (18) representing each of the BK, SW, and SP
watershed land-use types (table 1: fig. 2) that also had similar
distributions in watershed characteristics such as drainage
arcas and land cover. These 34 watershed sites are referred to
as primary study sites becausc they were the primary focus of
data-collection activitics for the 6 bimonthly sampling periods
from June 2012 to April 2013. The April 2013 sampling period
included collection of surface-water samples from 23 addi-
tional sites, referred to as secondary sites, located within 9 of
the primary watershed sites (table 1). One or more secondary
sites were sampled upstream from the primary sites to provide
additional water-gquality data for stream sites located close
or adjacent to swine CAFOs and (or) in subwatershed areas
with 6o swing CAFOs. The study network spanned six river
basins throughout the Coastal Plain in eastern North Carolina
{(table 1; fig. 2). Individual maps for the primary and secondary
sites are provided in appendix Al (figs. Al-1 through A1-54).

All study watersheds have than less than 10 percent
developed (urban) lands. and none contain permitted NPDES
wastewater-discharge facilities. Therefore, agricultoral
activities represent the most likely source of mutrients to the
streams. The watersheds without CAFOs (BK sites) and with
CAFOs (SW and 8P sites) all contain agricultural lands where
commercial fertilizers are used during the production of crops.
The water-quality constituents analyzed in stream samples
collected during the study include those essential primary
nmutrients (N, P, and potassium) and secondary nuiricnts
{calctum, magnesium, and sulfur) found in commercial fertil-
izer materials commonly used in North Carolina for growing
crops (Zublena and others, 1991; Tacker, 1999). These same
essential plant mutrients. as well as sodium and chloride, are
found in swine and poultry organic waste manures (Zublena
and others, 1991, 19973, 1997b; Barker and others, 1994,
Osmond and Kang, 2008). Land applications of swine-waste
manure and pouliry litter represent an additional source of
these constituents to agricudtural fields in the SW and SP
watersheds. Becanse watershed characteristics are similar
among the three stie groups, with the exception of the prescnce
or absence of CAFOs, differences in stream concentrations of
nutrients and (or) major ions observed at the SW and §P sites
relative to the BK sites likely reflect inputs derived from swine
and (or) poultry animal-waste manures.

Watershed boundaries and contributing drainage
arcas for the study sites were determined using the USGS
StreamStats application developed for North Carolina
(tipMwater usgs gov/osw/streamstats/north caroling liml;
Weaver and others, 2012). These features were calculated
within StreamBtats using a 30-foot (ft) by 30-ft lidar-derived
digital clevation model (North Carolina Floodplain Mapping
Program, 2012). Watershed drainage areas range from 1.2 to
17.5 ma® for the 54 primary sites and 0.2 to 8.9 mi® for the
23 secondary sites.

Data were compiled for selected watershed attributes
to characterize environmental conditions at the study sites.
Physical (land cover and soil drainage) and anthropogenic
features (point-source dischargers, non-discharge land applica-
tion sites, and CAFOs) were compiled using geographic
wnformation system (GIS) processes. The 54 primary sites
were chosen to avoid or minimize potential influences of
wastewater-discharge facilities, non-discharge facilities, and
developed lands in order to facilitate water-quality interpreta-
tions between the watersheds with and without CAFOs.
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Table 1. Study network, including primary and associated sscondary sites, monitored for water quality in the North Carolina Coastal Plain.
1D, identification, HUC, hydrologic amit code, USGS, U.S. Geological Survey, NC, North Carolina, HWY, highway, SR, secondary road; m#®, squars miles]
, Ssecondary study
Primary , . . : .
study 1D .ED as?:@caateud River basin USGS station USGS station name Det‘:imai Deefnaaﬂ Dramagf
(see fig. 2) with primary §ate£ number latitude longitude  area (mi%
{see appendix A1}
BK-01 Roanoke 0208102323 Blue Hole Swamp at NC HW'Y 11/42 near Cahaba, NC 36.01634 —77.21197 149
BK-02 Roanoke 02081065 Smithwick Creek near Bear Grass, NC 3576589 —77.05184 12.3
BK-03 Roanoke 02081040 Etheridge Swamp at SR 1326 near Qak City, NC 35.98837 —77.34820 39
BK-04 Roanoke 0208103873 Conoho Creek at SR 1336 near Oak City, NC 36.01207 —77.29780 10.0
BK-05 Roanoke 02081035040 Conoho Creek tributary at SR 1002 at Hassell, NC 3591971 —77.27077 10.8
BR-06 Chowan 0205309110 Kirbys Creek tributary at SR 1356 near Pendleton, NC 36.49604 —77.17341 39
BK-07 Tar-Pamlico (02083383 Willamson Branch at SR 1128 near 8t. Lewis, NC 35.79453 7772893 4.5
BK-03 Tar-Paralico (2083889 Tyson Creek at SR 1245 at Kings Crossroads, NC 35653814 ~77.55068 38
BKR-09 Tar-Paralico 02084212 Husnting Run near Pactolus, NC 35.66947 77.26106 59
BK-10 Tar-Paralico 0208451810 Beaverdam Swarp at SR 1520 near Alligoods, NC 3535525 ~76.92182 5.5
BK-11 Meuse 42090770 Whiteoak Swamp at SR 1514 near Holdens Crossroads, NC 35.70709 7775435 5.6
BK-12 Meuse (0209096970 Moccasin Run near Patetown, NC 35.47927 ~77.90992 3.1
BK-13 Neuse 02091623 Langs Mill Run at SR 1242 near Fountain, NC 3564908 ~77.60427 59
BK-14 Neuse 02091712 Middle Swamp near Marlboro, NC 35.36626 ~77.59853 14.7
BK-15 Cape Fear 0210682143 Big Creek at SR 1006 at Bethany Crossroads, NC 3503974 7870102 6.1
BK-16 Cape Fear 0210591783 Sevenmile Swamp at US HWY 13 at Rosin Hill, NC 35.20451 ~78.43143 9.2
BK-17 Cape Fear 0210754615 White Oak Branch at SR 1209 near Ivanhoe, NC 34.61149 ~78.18248 39
BK-18 Lumber 0213453011 Horse Swarap at SR 2435 near Fairmont, NC 34.52107 ~79.17844 5.4
SW-01 Roanoke 02081016 Steptoe Run near Scotland Neck, NC 36.10934 7737070 5.4
SW-02 Tar-Paralico 02083686 Kittenn Creek at SR 1251 near Sharp Point, NC 3570728 ~77.56920 9.0
SW-03 Tar-Paralico (208368850 Unnamed tributary to Otter Creek at SR 1615 pear Sharp Point, NC 3573384 ~77.57359 4.8
SW-04 Meuse (2089223 Little Marsh Run at SR 1714 at Parkstown, NC 3537789 7782240 1.2
SW-04A Nettse 0208922490 Liattle Marsh Run headwaters near Parkstown, NC 3538754 —77.83183 0.4
SW-04B Meuse 0208922493 Little Marsh Run at 8t Delight Ch. Road at Parkstown, NC 35.38270 77.82576 1.0
SW-05 Neuse 02089584 Horapipe Branch at SR 1130 near Deep Run, NC 35.14308 -77.66903 39
SW-03A Meuse 0208958380 Horapipe Branch at SR 1137 near Deep Run, NC 3513115 ~77.66361 0.8
SW-05B Meuse 0208938383 Horapipe Branch tributary at SR 1137 near Deep Run, NC 3513326 ~77.65996 0.5
SW-05C Neuse 0208938390 Horapipe Branch tributary at SR 1130 near Deep Run, NC 3513682 ~77.66893 0.9
SW-06 Neuse 02091960 Creeping Swamp near Calico, NC 3542944 ~77.18974 11.2
SW-07 Neuse 02090793 Whiteoak Swamp tributary at SR 1514 at Drivers Store, NC 35.70027 ~77.81418 1.3
SW-08 Meuse 02091725 Sandy Run at US HWY 13/258 at Lizzie, NC 3551625 7761542 15.8
SW-08A Meuse 0209172000 Sandy Run at SR 1301 near Castoria, NC 3533175 ~77.65237 8.9 =
SW-08B Meuse 0209172150 Drainage ditch to Sandy Run at SR 1326 near Lizzie, NC 3531573 ~77.65001 1.2 %‘.
SW-08C Neuse 02091722 Unnamed tributary to Sandy Run at SR 1301 near Lizzie, NC 3552024 ~77.64036 2.8 %
SW-08D Neuse 02091724 Unnamed tributary to Sandy Run at SR 1301 at Lizzie, NC 3551052 ~77.62631 1.2
roud
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Table 1. Study network, including primary and associated secondary sites, monitored for water quality in the North Carolina Coastal Plain—Continued
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1D, identification; HUC, hydrologic unit code; USGS, U.8. Geological Survey; NC, North Carolina, HWY, highway, SR, secondary road; mi?, square miles] ?
Primary Sacmadan{ study _ , ., , %
study 1D .ED as?:@caateud River basin USGS station USGS station name Deeﬂ:amaﬂ DECEmaE Dramag‘e @
(see fig. 2) with primary ?ateﬁ number iatitude lfongitude area{mi®) g
{see appendix A1} =
SW-09 Cape Fear 0210396803 Hornet Swamp at SR 242 near Piney Green, NC 3511474 —78.47670 4.0 a
SW-1¢ Cape Fear 0210592050 Ward Swamp at 3R 1711 near Monks Crossroads, NC 35.19976  -78.30362 13 %
SW-11 Cape Fear 0210770367 Youngs Swanmp at SR 1725 near Giddensville, NC 3516676 -73.21747 2.1 ’%
SW-12 Cape Fear 0210778920 Big Branch at SR 1301 at Bowdens, NC 3506026  -78.10009 3.2 ;
SW-13 Cape Fear 0210782015 King Branch at SR 1308 at Friendship, NC 35.06047 —78.04184 1.9 %
SW-13A Cape Fear 0210782010 Fing Branch Headwators near Friendship, NC 3506601 —78.06313 0.8 g;
SW-13B Cape Fear 02107582013 King Branch Headwaters at Friendship, NC 35.06814 -78.05202 1.2 %
3W.14 Lumber 0213449620 Rattlesnake Branch at 3R 1516 at Lennons Crossroads, NC 3447430 -78.85823 3.1 %
SW-15 Lumber 0213453155 Aaron Swamp at SR 2453 near McDonald, NC 3451163 ~79.20262 121 %‘
SW-16 Lumber 0210899420 Little Whites Creek at SR 1700 near Bluefield, NC 3454721 -78.61481 36 %
SW-17 Lamiber 0210899878 Horseshoe Swamp at 8R 1713 near Lishbon, NC 3430059 7853169 9.4 =
SW-13 Lumber 0210910290 Butler Branch at US HWY 701 near Wootens Crossroads, NC 3444726 —78.72026 3.7 %
SP-01 Tar-Pamlico 020841438 Chicod Creek at SR 1563 near Grimesland, NC 3553304 7718784 17.3 g
SP-01A Tar-Paralico 0208414580 Chicod Creek tributary at SR 1782 at Bovds Crossroads, NC 3551606 -77.19316 1.6 %
SP-018 Tar-Pamlico 0208414590 Chicod Creek tributary south of SR 1780 at Boyds Crossroads, NC 3552571 ~77.18306 2.0 2
Sp-01C Tar-Pamlico 0208414730 Chicod Creek tributary north of SR 1780 at Boyds Crossroads, NC 3533302 —77.18038 0.3 %
Sp-02 Neuse 0208813655 White Oak Branch at SR 1144 near Strickland Crossroads, NC 3534614 78373521 53 g
SP-03 Neuse 02058285 Thoroughfare Swamp near Dobbersville, NC 35.23344 -78.15107 143 gﬁ
SP-04 Neuse (208831520 Falling Creck at SR 1102 near Dobbersville, NC 35.27517 -78.27242 3.7 %_;
SP-04A Neuse 0208831504 Falling Creek tributary at SR 1201 near Newton Grove, NC 3528633 ~78.29202 0.4 %
SP-04B Meuse 0208831510 Falling Creek tributary at US HWY 13 near Newton Grove, NC 35.27540 -78.28327 1.5 2
SP-03 Neuse (12089398 Unnamed tributary to Southwest Creek at NC HWY 11 near Albrittons, NC 3518177 —77.67071 1.4 ;
SP-05A Neuse 0205959780 Southwest Creek tributary 2 at SR 1139 near Albrittons, NC 3518384  -77.67951 3 g
SP-(58 Neuse (208939790 Southwest Creek tributary at SR 1159 near Albritions, NC 3517731 -77.67791 0.4 %
SP-06 Cape Fear 02105702 Dravis Creek at SR 1713 near Lishon, NC 34.34040 -78.5099%4 2. g
SP-07 Cape Fear 0210564590 Haramonds Creek at SR 1709 near Elizabethtown, NC 3457002 -78.56049 12.0 %
Sp-038 Cape Fear 0210687150 Big Swamp at SR 1441 near Clement, NC 3508855 7839019 35 ?;
SP-09 Cape Fear 02107005 Cypress Creek at SR 1503 near Ammion, NC 3478778 7850896 7.6 %
SP-09A Cape Fear 34473407831290F  Drainage ditch to Cypress Creek near Amnon, NC 34.79279 -78.512442 6.9 @

SP-10 Cape Fear 02106011 Unnamed tributary to Bearskin Swamp at SR 1240 at Concord, NC 3498793  -73.43314 3
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Table 1. Study networl including primary and associated secondary sites, monitored for water guality in the North Carolina Coastal Plain—Continued

1D, identification, HUC, hydrologic unit code; USGS, U.S. Geological Survey. NC, North Caroling, HWY, highway; SR, secondary road; mu®, square miles]

Primary Secendary; study ' ‘ . .
study 1D FE} agsacaateﬂd River basin LUEGS station USBS station name B&?zmaﬁ B&s_smaﬂ Bmmagﬂg
(see fig. 2) with primary usates number latitude longitude area {mi?)
{see appendix A1)
SP-it Cape Fear 0210608620 Six Runs Creek at SR 1742 near Giddensville, NC 35.14064 -78.25847 5.6
SP-11A Cape Fear 0210608603 Six Runs Creek at SR 1736 near Hobbton, NC 3516458 -78.27822 0.7
SP-11B Cape Fear 0210608607 5ix Runs Creek near Hobbton, NC 3315719 -78.26996 1.2
Sp-11C Cape Fear 0210608610 Unnamed tributary to 8ix Runs Creek near Giddensville, NC 3515619 —78.26846 0.2
S3P-11D Cape Fear 0210603612 Six Runs Creek near Giddensville, NC 3515041 -73.26380 2.3
SP-12 Cape Fear 0210778820 Bear Swamp at SR 1301 at Bowdens, NC 35.05736  -78.13150 33
SP-13 Cape Fear 0210782005 Nahumnga Creek at SR 1301 near Warsaw, NC 3502692 -78.01086 8.2
Sp-14 Cape Fear 0210760950 Poley Branch at SR 1334 at Outlaws Bridge, NC 35.15245 7785116 46
$SP-15 Cape Fear 0210760860 Buack Marsh Branch at SR 1753 near Hines Crossroads, NC 3518423 77.87220 4.5
Sp-16 Cape Fear 0210798920 Stephens Swamp at SR 1807 at Quinns Store, NC 34.88644  —77.72933 2.8
SpP-17 Cape Fear 0210838154 Tenmile Swamp at SR 1207 near Cypress Creek, NC 3476237 -77.66832 6.0
SP-18 Cape Fear 0210850250 Doctors Creek at SR 1129 near Shanghai, NC 3475101 -78.163%91 6.6

spoiaiy

6
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Figure 2. Locations of background, swine, and swine and poultry study sites, streamgage sites, and precipitation sites in
the North Carclina Coastal Plain study area.
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Land Cover and Hydrologic Soil Groups

Watershed attributes for land cover and hydrologic soil
groups (HSGs) were compiled using StreamStats. Land-cover
information was derived from the 2006 National Land Cover
Database (NLCD) (Fry and others, 2011}, which includes 15
individnal land-cover classes. These 15 individual land-cover
classes were aggregated into 8 principal land-cover categories

{developed. forested, shrub, crops, grassland, wetlands, barren,

and water), which were summarized for each watershed
{appendix A2-1}.

The study sites contain HSGs with varying degrees of
soil drainage capacity. Data used to characterize the distribu-
tion of HSGs within the study sites were obtained through
the U.S. Department of Agriculture Soil Swrvey Geographic
Database (Soil Survey Staff, Nataral Resources Conserva-
tion Service, n.d.). The arcal extent and relative percentage
for the four major HSGs (A, B, €, and 1)) and three dually
classified HSGs (A/D, B/D, and (/D) were determined within
the watershed of cach site (appendix A2-2), Soils in H5Gs
A and B have low to moderately low runoff potential when
thoroughly wet. Soils in HSGs C and I have moderately high
to high runoff potential when thoroughly wet. Thus, soils in
HSGs A and B have a higher degree of drainage, or water
infiltration, as compared to soils in H5Gs C and D, which are
more poorly dratned.

The dual hydrologic groups represent wet soils that
were naturally classified as very poorly drained (HSG D)
because of the presence of a water table within 2 ft of the land
surface (U.S. Department of Agriculture, Natural Resources
Conservation Service, 2009). If enhanced drainage measures,
such as ficld ditches and subsurface tile drains, are used to
maintain the scasonal high water table at least 2 ft below the
surface, then the soils are characterized by the first letter of the
dual groups (A/D, B/D, or C/D) on the basis of their saturated
hydraulic conductivity and depth of the water table when
drained (1.8, Department of Agricalture, Natural Resowrces
Conscrvation Service, 2009). For this study, the data compiled
for doal HSGs A/D, B/D, and C/D are assumed to represent
drained soil conditions and were summed with their respective
major H5Gs to yvield HSG total A, HSG total B, and HSG total
C (appendix A2-2).

Wastewater Discharge Facilities and Non-
Discharge Facilities

Information on NPDES-permitted wastewater-discharge
facilities and permitted non-discharge facilitics was provided
by DWR (Michael Tutwiler, North Carolina Division of
Water Resources, written commun., April 2012). Wastewater-
discharge facilitics that were considered included NPDES-
permitted major municipal, minor municipal, major industrial/
commercial. and 100 percent domestic discharge facilitics.
Harden and others (2013) previously indicated that point-
source contributions of nutrients from wastewater-discharge

EPA-HQ-2017-007907

Methods ki

facilitics can have a significant inflaence on watershed nutrient
yickds in North Carolina. GIS analyses were used to map the
locations of the discharge facilities in the Coastal Plain study
arca and to verify that none of the sites selected for study
contained permitted dischargers.

GIS analyses also were performed to determing whether
any permitted non-discharge facilities, which include wasie-
water trrigation, infiltration, or reclamation systems and land
application of residnal solids, were associated with the study
sites. Only 2 of the 54 sites (SW-07 and SP-09) were found to
have associated non-discharge facilitics (appendix A3-1), Site
SW-07 (appendix fig. A1-25) contains one residual solids land-
application ficld, and sitc SP-09 (appendix fig. A1-45) contains
two residual solids land-application ficlds. Any potential effects
of these residual solids application fields on the water-quality
results obtained at sites SW-07 and SP-09 are considered
minimal and are not discussed in this report.

CAFOs

Available information on permitted CAFOs, including
swine, cattle, and wet-poultry operations, was provided
by DWR (Keith Larick, North Carolina Division of Water
Resources, written commun., April 2012). All permitted
CAFOs located in the 54 primary watersheds were mapped
using GIS processes. The subgroups of the BK, SW, and SP
study sttes were operationally defined on the basis of the
absence or presence of permitted active swine CAFOs located
within the watersheds. Nong of the sites contained permitted
cattle or wet-poultry CAFOs. Dry-litter poultry CAFQOs,
which are not required to have permits, were present in the SP
watersheds.

Swine CAFD Atiributes

Attribute data for the swine CAFOs were based on
available information for facilitics having cither an active or
inactive State of North Carolina permit. Swing CAFOs with
active permits represent those facilities with ongoing swine
production and field applications of swine-waste manure from
the storage lagoons. Swine CAFQOs with inactive permits
represent former swine production facilitics that are no longer
operational. The inactive facilities currently have no swine
animals or ongoing disposal of wasic manure in application
fields; however, remnant infrastructure, including barns and
{or) inactive lagoons, may still be located at some of these
facilities. The IS analyses indicated that 10 of the study sites
have 1 or 2 inactive-swine permits (appendix A3-2). Other than
the permit mumbers and locations, no other data were available
for these inactive CAFOs. The active CAFOs, with ongoing
waste-manure applications, are considered to have a more pro-
nounced influence than the inactive CAFOs on water-quality
conditions at the sites. Given the lack of information available
for the inactive CAFOs, data evaluations conducted during
the study focused on the permitted active swine CAFOs; the
permitted inactive swine CAFOs were not considered further
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July 29, 2019

EPA-HQ-2017-007907

12 Surface-Water Quality in Agricultural Watersheds of the North Carolina Coastal Plain Associsted with CAFOs

Several sieps were taken in compiling attribute data for the
active swine CAFOs. All active swine CAFOs within or along
the boundaries of the 18 SW and 18 SP watershed sites were
identified. Data provided by DWR for each active swine CAFO
included information on the regnlated swine activity, number
of available acres for applying manure, amount of allowable
plant avatlable mitrogen (PAN), amount of generated PAN,
and whether tile drains have been documented at the CAFO
(appendix A3-3),

The regulated swing activily inchudes the type of swing
production at the facility as well as the maximum annual
average number of swine that can be produced. Seven types of
swine production are associated with the CAFQOs (Keith Larick,
North Carolina Division of Water Resources, written commun..,
April 2012; table 2). Although multiple swine produoction
activitics are noted for some CAFOs, most produce only one
type of swine. The average weight of swine produced and,
consequently, the amount of waste manure generated by the
swine population at a given CAFO depend on the type(s) of
swine production at the facility. The maximum anmal average
nurnber of swine (appendix A3-3) was multiplied by #ts respec-
tive average swine weight (table 2) to compute a total swing
weight by production type. The number of swine and swine
weights for all production types were summed 10 vield the total
swing and total swine steady state live weight (SS5LW) for each
active CAFQO.

The mamber of available acres listed for each active CAFO
represents the total ficld acreage available at the facility for
applying swine-waste manure {appendix A3-3). For a given
facility, the amount of field acreage used for waste-manure
applications during a given vear may be Jower than avatlable.
Mo information on the frequency and timing of applications
or individual ficlds used was readily available for the CAFQOs.
The reported values for allowable PAN represent the maximum
permitted amount of PAN that can be ficld applied annnally at
cach CAFQ. The reported values for generated PAN represent
the calculated amount of PAN gencrated in waste mamnure that
was field applied during 2012 at each CAFO (Keith Larick,
North Carcling Division of Water Resources, written comimun,,
July 2013). Ideally, the amount of gencrated PAN will be Jess
than its allowable PAN on an annual basis such that the facility
18 not applving mote PAN than allowed based on its permit.

Table 2. Swine production type and average swine weight
associated with concentrated animal feeding operations in the
study area,

Average weight of swine by

Swine production type production type (pounds)

Gilts 150
Wean to feeder 30
Wean to finish 115
Feeder to finish 135
Farrow to wean 433
Farrow to feeder 522

1,417

B

Farrow to finish

Qualitative information on the documented presence
of tile drains at the CAFOs (appendix A3-3) was based on
those cither reported by the facility operator or identified by
DWR facility inspectors; however, no specific information
was available on the number or locations of documented tile
drains at the facilities. Although there are no documented tile
drains for some CAFOs, this may not be completely accurate
because there are likely tile drains located at some facilities,
the existence of which is unknown, and these would have gone
unreported. The tile drain data are provided for informational
purposes and are not considered to accurately reflect the extent
to which subsurface tile drains may or may not be associated
with the swine CAFO waste-manure application ficlds in the
SW and SP study sites.

Available orthoimagery in Google Farth
(bttp Swars. google com/eandy; accessed May 2012) was
visually ¢xamined to identify the total number of lagoons and
swing barns associated with cach active swing CAFO and,
of these, how many of the lagoons and barns were located
within the watershed boundaries (appendix A3-3). Some
of the CAFOs were located along the watershed drainage
boundaries and, under these circumstances, overdand runoff
and groundwater flow from those facilities mayv be transported
toward receiving streams both within and outside of the study
watersheds. In these cases. the permit attribute data associated
with CAFOs situated along the drainage boundarics were
adjusted with a correction factor to allocate that fraction
of the data decmed to be associated within the study sttes
(appendix A3-3). Where needed, the correction factor used
to adjust the attribute data generally was taken as the ratio of
swine barns located within the watershed to the total swine
barns associated with the CAFO.

Attributes for the individual swing CAFOs, which reflect
adjostments applied for total swine, total swine weight, avail-
able acres, PAN allowed, and PAN generated, are provided
in appendix A3-4. This information was used to compute the
total number of active swine CAFOs, lagoons, swine barns,
swine animals and weight, available acres. allowable PAN,
and generated PAN within cach of the SW and SP watershed
sttes (appendix A3-53). Total watershed densities per square
mile of swine barns, swine animals, swine weight (in tons),
and available acres were determined as additional parameters
for ¢ach site for use in evaluating the water-quality data,

Poultry CAFO Attributes

Available orthoimagery in Google Earth
(Wttp:fwwrw google. comfearth/; accessed May 2012) was visu-
ally examined to identify apparent dry-litter poultry CAFOs
and their associated number of poultry barns located within
each watershed of the study sites. The SP sites were the only
study sites determined to have one or more apparent dry-litter
poultry CAFOs; these sites also contain one or more permitied
active swing CAFOs. The apparent dry-litter poultry CAFOs
were visually distinguished from the documented swing
CAFOs on the basis of the presence of waste-storage lagoons
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at the permitied swing facilities and the absence of any
waste-storage lagoons at the dry-litter pounltry facilitics. For
verification purposes, a list of the apparent dry-litter poultry
CAFOs identified for the 18 SP sites was provided to DWR
for subsequent review by the North Carolina Department of
Agriculture and Consumer Services, which indicated that the
apparent dry-litter poudtry CAFOs identified during this study
were indeed active poultry facilitics (Keith Larick, North
Caroling Division of Water Resources, written cormmun.,
November 2012). No specific information on the operational
characteristics (such as types and numbers of poultry raised,
manure applications, or years of operation) for the dry-litter
poultrty CAFOs was publicly available for use in this study.
Hereafter, the dry-litter poultsty CAFOs at the study sites will
be referred to as poultty CAFQs.

For this study, cach cluster of poultry barns identified at
the 5P sites was considered to represent an individual poultry
CAFQ. Spatial coordinates and number of barns for the
poultrty CAFOs are provided in appendix A3-6. Each pouliry
CAFO was assigned a unigue identificr, or ficld number, for
usc in this study. In some ¢ases, adjacent poultry bam clusters
may actually be part of the same operation. Similar to the
process described previously for the swine CAFQOs, in those
cases where a poultry CAFO was located along the watershed
drainage boundary, a prorated number of poultry barns was
assigned to the CAFO to represent that fraction of the facility
deemed to be within the watershed. The compiled information
for the individual poultry CAFOs (appendix A3-6) was used
to compute the total number of poultry CAFOs and poultry
barns. as well as poultry barn density (barns per square mile).
for cach SP study site (appendix A3-7).

Data Collection

This section outlines procedures that were used to
compile precipitation and streamnflow monitoring data for
examining hydrologic conditions in the study area. Sample
collection procedures, laboratory analvses, and data quality-
assurance practices are described for the water-gquality data.

EPA-HQ-2017-007907
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Precipitation and Streamflow

Precipitation data were obtained from four active USGS
raingage monttoring stations (sites RG-01 through RG-04;
table 3) in the Coastal Plain study area (fig. 2). Prccipita-
tion was measured at cach site by using a tipping-bucket
raingage that recorded precipitation at 15-minute intervals.
Calibration checks were conducted semianmually on the
raingages to ensure the accuracy of recorded data (U.S.
Geological Survey, 2006). Precipitation data for sites RG-01,
RG-02, RG-03, and RG-04 (table 3) are available from the
USGS National Water Information System (NWIS) database
(it /fwaterdata nsgs. gov/no/ nwis),

The precipitation data were used to better understand the
extent to which cach sampling date during the surface-water
sampling periods was preceded by relatively wet or dry
climatic conditions. For each raingage site, a cumulative total
precipitation was computed for the 7-day pertod immediately
preceding ¢ach date that samples were collecied. Mintmm,
maximum, and mean values of the camulative 7-day precipita-
tion totals for the four raingage sites were determined for each
sampling date for use in data analysis.

Ideally, instantancous stream discharge would be
measured to document streamflow conditions at the time
water-guality samples are collected. However, the typical
site conditions encountered during this study included
low strearmtlow velocity coupled with varving degrees of
submerged and floating aquatic vegetation within and along
the stream channel. These conditions made it impractical to
measure stream discharge during sample collections. There-
fore, streamflow data were obtained from six active USGS
streamgaging stations (sites 5G-01 through SG-06; wable 4)
in the Coastal Plain study area (ig. 2) to describe regional
hydrologic conditions during sampling periods. Streamflow
data for the streamgage sites (table 4} are available from the
USGS NWIS database (hitp/fwaterdata nsgs gov/ac/nwis).
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Table 3. Raingage monitoring sites in the North Carolina Coastal Plain study area used for collecting precipitation data.

15, identification; USGSR, U.8. Geological Survey;, NC, Narth Carolina]

Study site 1D LUEGS station USGS station name Decimal  Decimal Type of data
{see fig. 2) number latitude  longitude collected
RG-01 355719077471345  Ramgage at Tar River at NC 97 at Rocky Mount, NC 3595536  -77.78683 Precipitation waler
quality
02082583 Tar River at NC 97 at Rocky Mount, NC 3595472 7778722 Contimuous rainfall
R{G-02 345006078493145  Ramgage at Cape Fear River at Lock 3 near Tartheel, NC  34.83503  -78.82525 Precipitation water
quality
02103500 Cape Fear River at Wilm O Huske Lock near Tarheel, NC - 34.83556  -78.82361 Continuous rainfall
RG-03 02084000 Tar River at Greenville, NC 3561667  -77.37278 Contimous raintall
RG-04 02105769 Cape Fear River at Lock 1 near Kelly, NC 3440444 -78.29361 Contumous rainfall
Table 4. Streamgage monitoring sites in the North Carolina Coastal Plain study ares used for compiling streamflow data.

{11, wdentification; USGS, U.S. Geological Survey, NC, North Carolina; mi?, square mile]

Study site 1D USGS station USGS station name Decimal Decimal Drainage area

{see fig. 2} number latitude longitude {mi%)
SG-01 0208111310 Cashie River at SR 1257 near Windsor, NC 3604778 ~76.98417 108
S5G-02 02084160 Chicod Creek at SR 1760 near Simpson, NC 35.56167 ~77.23083 45
SG-03 02091000 Nahonta Swamp near Shine, NC 35.48889 ~77.80611 80.4
SG-04 02092500 Trent River near Trenton, NC 35.06417 ~77.46139 168
SG-05 02108000 Northeast Cape Fear River near Chinguapin, NC 34.82889 ~77.8322 599
SG-06 (2134480 Big Swamp near Tarheel, NC 3471028 ~78.83639 229

Water-Quality Samples

Water-quality data compiled for the study include the
analvitical results for precipitation samples and surface-water
samples. Precipttation samples were collected at raingage
menitoring sites RG-01 and RG-02 from late July 2012
1o carly April 2013 for laboratory analyses. In this study,
separate USGS station numbers are used for the precipitation
water-gquality data and the continnous rainfall data collected at
monitoring stations RG-01 and RG-02 (table 3). The precipita-
tion collectors were deployed for periods ranging from 2 days
to 2 weeks to capture one or more rainfall events. The length
of cach deployment was based on the frequency and mag-
pitude of rainfall events and the overall amount of rain that
could be captured without overfilling the collection container.
Clean sampling equipment was used for each deployment.
Samplers were not deploved during periods of extreme cold to
avoid freezing, which could compromise the analytical results.

Surface-water samples were collected at the 54 primary
and 23 secondary study sites (table 1) for laboratory analyses.
Samples at the primary sites were collecied during six rounds
of bimonthly sampling, during June, August, October, and
December 2012, and February and April 2013, Samples were
collected at the secondary sites once during the April 2013
sampling round. The number of days needed to collect
samples during each round ranged from 3 1o 6.

Water temperature, specific conductance, pH, DO, and
barometric pressure were measwred in the field during sample
collections using instruments that were calibrated daily prior
to sampling. Established. documented protocols were followed
for collecting and processing samples for chemical analyses
(U.S. Geological Survey, variously dated). Non-isokinetic
methods were used for collecting samples because streamflow
velocitics generally were low. Samples were collected at
the mid-depth of the water column at one or more points
across the stream, depending on the stream width and type
of road crossing (bridge or culverts). Subsamples collected
from multiple points were composited into a single sample,
representing the stream cross section.

Field equipment was cleaned between sampling sites
(U.S. Geological Survey, variously dated). Samples were
filtered and preserved in the field. A disposable 0.453-micron
{um) pore size capsule filter was nsed to process samples for
major ions and filtered mutrient fractions. Samples collected
for the determination of nitrogen-~18/nitrogen-14 (PN/“N) and
oxygen-18/oxygen-16 (F0O/10) 1sotopic ratios of nitrate plus
{+) nitritc were filiered twice, first with a 0.45 um capsule
filter followed by a 0.20 um disc filier, and subsequently
frozen to prevent microbial degradation prior to laboratoty
analysis.
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Nutrients and Major fons

Surface-water samples were shipped to the USGS
WNational Water Quality Laboratory (NWQL) in Lakewood,
Colorado, for chemical analysis of nuiricnts and major ions.
Methods and reporting levels (RL} for each measured analyte
(table 5) remained consistent for all samples analyzed during
the study. Unfiltered samples were analyzed for concentrations
of total ammonia+organic N and total P. Filicred samples were
analyzed for concentrations of dissolved ammonia, dissolved
nitrate-rnilriic, and dissolved orthophbosphate (ortho-P).
Filtered samples also were analyzed to determine concentra-
tions of dissolved calcium, chloride, magnesium, potassium,
sodium, and sulfate.

The water-quality data for the surface-water samples
are presented in appendix A4-1. One dataset includes water-
quality results for all samples collected at the primary sites.
The second dataset includes results for samples collected
during the April 2013 sampling at the 9 primary sites and their
23 secondary sites. Analytical concentrations for the nitrogen
species are reported in milligrams per liter as N and concentra-
tions for ortho-P and total P are reported in milligrams per liter
as P. The water-quality data also are available from the USGS
NWIS database (http/fwaterdata usgs. govino/mwis).

EPA-HQ-2017-007907
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Values for total organic N and total N (appendix A4-1)
were computed from three directly measured nitrogen frac-
tions (table 3). Total organic N was computed by subiracting
dissolved ammonia from total ammonia+organic N. Total
N was computed by sumiming total ammonia+organic
N and dissolved nitrate+nitrite. If one of the underlving
constituents used in computing total organic N ortotal N
had a left-censored (<3 value, then the < remark code was
carried forward with the computed value. Although the <
remark codes were carried forward with the total organic N
and total N, they were ignored for the purpose of daia cvalu-
ations in this study because the censoring levels associated
with dissolved ammonia (RL = 0.010 mg/L) and dissolved
nitrate-tnitrite (0.04 mg/L) have minimal influence on the
calculated values for total organic N and total N, respectively.
Thus, examinations of the total organic N and total N data
were based on the concentrations as reported in appendix
A4-1 without regard o any < remark codes associated with the
computed values, It is of note that, by defaaht, total orgamic N
and total N concentrations retrieved from the NWIS database
retain the < remark code if one of the underlying constituents
is left-censored. The handling of censored data is left to the
discretion of data users.

Table 5. Nutrients and major ions measured in surface-water samples,

[N, nitrogen; P. phosphorus; mg/L, milligram per liter: EPA, U5, Environmental Protection Agency;

APHA, American Pablic Health Association]

Analyte

tevel, in mg/l

Reporting Analytical reference

Nutrients

Ammonia as N, dissolved 0.010 Fishiman (1993)
Ammonia + organic nitrogen as N, total 0.07 Patton and Trutt (20003
Mitrate + nitrite as N, dissolved 0.04 Patton and Kryskalla (2011)
Crthophosphate as P, dissolved 0.004 Fishman (1993)
Phosphorus as P, total 0.004 USEPA (1993)
Majorions
Calciom, dissolved 0.022 Fishman (1993)
Chloride, dissolved 0.06 Fishman and Friedman (1989)
Magnesiom, dissolved 0.011 Fishman (1993)
Potassium, dissolved 0.03 APHA (1998)
Sodium, dissolved 0.06 Fishman (1993)
Sulfate, dissolved 0.09 Fishman and Friedman (1989)
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Stable Isctopes

Surface-water and precipitation samples were shipped to
the USGS Reston Stable Isotope Laboratory (RSIL) in Reston,
Virginia, for analysis of stable isotopes by using a continuous
flow isotope-ratio mass spectrometer. Surface-water samples
were analyzed for stable isotope ratios of water (hydrogen-2/
hydrogen-1 [PH/ H] and "*0/°0) and (or) stable isotope ratios
of dissolved nitrate-+nitrite ("N/N and ¥0/°0). Precipitation
samples were analyzed for stable isotope ratios of water
(*H/H and *0/M90).

Stable isotope ratios are epotted using the delta (6)
notation in units of parts per thousand (denoted as per mil
or %) relative 1o a standard of known composition according
1o the following equation:

8%y =(R__/R

samp  stand -

1) * 1,000 (1)
where R and R are the ratios of the heavy to light
isotope (CH/'H, ®0/1%0, or PN/'N) in the sample and standard,
respectively.

Stable isotopes of water (6°H and 8"0) were analyzed
in surface-water samples collected at the primary sites
{appendix A4-1) and in precipitation samples collected at
sites RG-01 and RG-02 (appendix A4-2) following methods
outlined in Révész and Coplen (20084, b). Results for 8°H and
&0 of water are reported with a 2-sigma (o) uncertainty of
+2 %o and +0.2 %., respectively. Analysis of stable isotopes
of dissolved nitrate-+nitrite (VN and 5'%0) in swrface-water
samplcs was based on the microbial denitrifier method
(Sigman and others, 2001; Casciotti and others, 2002; Coplen
and others, 2012). Measurements of 3VN and 8*0 of dis-
solved nitratc+nitrite gencrally were performed on samples
for the primary and secondary study sties with nitrate+nitrite
concentrations greater than or equal to the RL of 0.04 mg/L
(appendix A4-1). The 8'°N and 30 results are reported with
2-¢ uncertaintics of £0.5 %e and £1.0 %e, respectively, when
analyzed samples had nitrate-rnitrite concentrations greater
than or equal to 0.06 mg/L as N; the uncertaintics are doubled
for samples with nitrate-+nitrite concentrations less than
0.06 mg/L as N.

An important issue to note regarding 6'%0 analyses with
the denitrifier method is that the 880 values generated for
combined nitrate+uitriie may be underestimated if samples
contain appreciable amounts of nitrite, yet the nitrite contribu-
tions to the 3%0 results are not taken into account (Casciotti
and others, 2007). When available, measured concentrations
of nitrite are used to make applicable corrections to the 50
results (Casciotti and Mcllvin, 2007, Casciotti and others,
2007}, In this stady, however, samples were analyzed for
combined nitrate+nitrite concentrations rather than individual
concentrations of nitrate and nitrite. Therefore, the 580 values
of nitrate+nitrite reported in appendix A4-1 may underestunate
actual values. The extent to which the results may have been
biased by unaccounted-for nitrite in the samples is unknown.

Although nitrite conceptrations were not determined
for samples collected during this study, nitrite typically
constitutes a relatively small amount (<10 percent) of the
overall nitrate+nitrite observed in streams in the North
Carolina Coastal Plain. With nitrite likely representing less
than 10 percent of the measured nitrate-+nitrite in the study
samples, the potential low bias associated with the 80 values
determined for nitrate-nitrite should be relatively muted. The
presence of unrecognized nitrite in samples with the lowest
concentrations of nitrate-+nitrite (near the analytical RL of
0.04 mg/L.) would likely have the most pronounced bias on the
nitrate-rnitrite 5180 results. Therefore, evaluations of the stable
isotope data (6PN and 6'%0) for dissolved nitrate+nitrite in this
study were focused on those samples having nitrate-+nitrite
concentrations greater than or equal to 0.100 mg/L in an
effort o reduce the potential unceriaintics associated with the
pitrate+uitrite §'%0 resulis.

Quality Assurance

Quality-control samples, including ficld blanks and
replicate samples, were collected to document potential bias
and variability in data that may result during the collection,
processing, shipping, and handling of environmental samples
{U.5. Geological Survey, variously dated). Field blanks were
collected using inorganic-free water processed in the ficld
with the same equipment used for the environmental samples.
Field blanks help to identify contamination resulting from
improperly cleaned equipment, field sampling activities and
exposure, and laboratory practices. Overall, the results of the
field blanks did not indicate any systematic or substantial
guality-assurance issucs with the environmental data. Repli-
cate samples were collected to help document the variability
in data results associated with sample collection, processing,
and laboratory analysis. No quality-assurance problems were
identified for the environmental dataset based on the replicate
samples.

Atotal of 26 field blanks (appendix A4-3) and 26
replicate samples (appendix A4-4) were collected daring
surface-water sampling, One replicate sample was obtained
during the collection of precipiiation samples at site RG-02.
Approximately 13 percent of the total number of samples
collected during the study were quality-control samples. All
surface-water blank and replicate samples were analyzed for
nutrients and major ions. Stable isotopes of water (6°H and
3% were measured in replicate samples collected at the pri-
mary study sites and in the one precipitation replicate. Stable
isotopes of nitrate+nitrite (8N and 6°0) were measured
in most surface-water replicate samples having detectable
concentrations of mitrate-rnitrite above the RL of 0.04 mg/L.

Most constituents were below analytical RLs in the ficld
blanks (appendix A4-3). Magnesium, sodium, potassiom, and
sulfate were not detected in any blank samples. Concentra-
tions of calcium and chloride in one blank sample (0.037
and 0.11 mg/L, respectively) were an order of magnitade
lower than calcium and chlonde concentrations measured in
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environmental samples (appendix Ad-1). For nutrients, ortho-P
was not detected in any blanks. Nitrate-+tnitrite was detected in
one blank sample at a concentration (0.070 mg/L) just above
the RL of 0.040 mg/L.. Total phosphorus was also detected in
on¢ blank sample at a concentration (0.005 mg/L) just above
the RL of 0.004 mg/L. Ammonia+organic N was detected in
about 12 percent of the blank samples (3 of 26) at concentra-
tions of 0.08 10 0.14 mg/L; however, there was no indication
of systematic bias that would affect the environmental results.
All ammomia+organic N concentrations measured for the
environmental samples (appendix A4-1) exceeded the greatest
concentration of 0.14 mg/L detected in the blank samples
(appendix A4-3).

Ammonia was detected in about 27 percent of the blank
samples (7 of 26) at concentrations of 0.011 t0 0.020 mg/L.
Blank samples fequently may become contarminated with
ammonia when exposed to the atmospherc—both in the ficld
and laboratory (Fishman, 1993). This is especially apparent
when blanks are analyzed using low-level technigues, as was
done in this study. Although some low-level contamination of
ammonia may have occurred, any effects on the environmental
data are considered minimal. Of the 344 total environmental
samples, 319 had concentrations of ammonia above the
analytical RL of 0.010 mg/L {appendix A4-1). Approximately
89 percent of these samples (283 of 319) had ammonia
concentrations that exceeded the highest ammonia concentration
of 0.020 mg/L detected in the blank samples {(appendix A4-3). In
addition, 75 percent of the samples (241 of 319) had ammonia
concentrations greater than 0.040 mg/L., more than twice the
highest concentration of 0.020 mg/L detected in the blanks.

Replicate samples were used to assess the overall precision
of the entire sample collection, handling, and analysis approach.
A statistical summary of the relative percent difference (RPD)
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determined for each analyte for all paired enwvironmental and
replicate samples is provided o table 6. The RPDs i1 analyte
concentrations rarely exceeded 15 percent. Exceedances above
15 percent were Himited to one or two replicate sample pairs for
sulfate. nitrate-+nitrite, total P and 880 of nitrate-rnitrite. The
mean and median RPDs were less than about 5 percent for all
the measured constituents (table 6). which indicates very good
agreement between the environmental and replicate samples.
Prior 1o data analysis, the water-quality data
{appendix A4-1) were reviewed to identify any obvious outliers
or potential issues in the sample results. Site SW-02 was noted
to have the highest measured values for specific conductance
and the major ions, by up to an order of magnitude, among
any of the study sites (appendix A4-1). Nutrient results for
site SW-02 were simtlar to the other study sites. Site SW-02
contains both one small swine CAFO (1 barn with 4,330 swing)
and a granite quarry in the headwater arca of the watershed
{appendix fig. A1-20). The very high ion concenirations for
site SW-02 are suspected of being influcnced by mining
activitics associated with the quany; therefore, the results for
specific conductance, calcium, magnesium, sodium, potassium,
chioride, and sulfate for this site were excluded from data
analyscs in this report. Results for the August 26, 2012, sample
collected at site BK-01 (appendix Ad-1) were excluded from
data evaluations because they were considered to be influenced
by backsvater conditions from the adjacent Roanoke River
(appendix fig. Al-1) when storm runoff increased river levels
by about & fi between August 25-26, 2012, In addition, the °H
and 630 isotopic results for sites BK-17 {appendix fig. A1-17)
and SW-11 {(appendix fig. A1-29). which were influenced by
upstream impoundments, were considered atypical and also
were excluded from the data evaloations.

Table 6. Statistical summary of relative percent differences in analyte concentrations for the environmental and

replicate sample sets,

[RPD, relative percent difference; %, percent; N, nitrogen; P, phosphorus; 3, deltaj

Number of paired

Statistical measure

Analyte replicate samples’ Minimam Maximum  Mean BPD  Median RPD

RPD (%) RPD (%) {%} {%}
Calcium, dissolved 26 6.0 5.6 14 1.0
Magnesium, dissolved 26 0.0 57 13 1.2
Sodium, dissolved 26 0.0 4.6 2.0 1.9
Potassium, dissolved 26 0.0 83 2.7 2.2
Chloride, dissolved 26 0.0 18 0.3 0.0
Sulfate, dissolved 26 0.0 16.6 12 0.4
Ammonia + organic nifrogen as N, total 26 6.0 10.7 2.6 1.4
Ammnonia as N, dissolved 22 0.0 5.6 1R 1.1
Nitrate + nitrite as N, dissolved 19 0.0 18.6 5.3 1.9
Crthophosphate as P, dissolved 21 0.0 14.0 2.8 14
Phosphorus as P, total 26 6.0 350 4.1 14
6 Hydrogen-2 of water. dissolved 25 0.0 6.2 2.7 2.6
8 Oxygen-18 of water, dissolved 25 6.0 2.4 0.8 6.7
S Nitrogen-15 of nitrate -+ nitrite, dissolved 18 0.2 10.8 1.6 0.7
8 Oxygen-18 of nitrate + nitrite, dissolved 18 6.0 28 .8 38 1.5

‘Relative percent differences were computed when both samples in 2 pair had concentrations above analvtical reporting levels.
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Statistical Analyses

Statistical evaluations of the study data included the
use of analysis of variance (ANOVA) tests and pair-wise
multiple-comparison tests (Helsel and Hirsch, 1992). One-way
ANOVA tests were used to test for significant differences in
watershed attributes, such as basin drainage area, among the
three watershed land-use types (BK, SW, and SP). Two-way,
or mudtifactor, ANOVA tests were used to test for significant
differences in surface-water constituents on the basis of sam-
pling period and (or) land-use type. Because most of the study
data are non-normally distributed, a non-parametric approach
was used i which the ANOVA fests were performed on
rank-transformed data to assess differences between groups.
The use of statistical analyses that rely on data ranks, rather
than actual data values, also is appropriate for examining
water-guality data containing left-censored “<” values when
the < values for a given constituent arc censored to the same
analytical RL (Bonn, 2008). Left-censored values reported for
ammonia, nitrate-+nitrite, and ortho-P in surface-water samples
(appendix A4-1) were set egual to their respective RLs prior to
ranking the data for use in statistical analyses.

Constituent concentrations were ranked for all samples
collected from the 54 primary study sttes during the 6
sampling periods. A two-way ANOVA test was then performed
on the ranks of the concentration data to test for differences
based on the grouping (or explanatory) variables of sampling
period (June, August, October, and December in 2012, and
February and April in 2013) and land-use type (including
the 18 BE., 18 SW, and 18 8P sites). By cvalnating sampling
period and land-use type simultancously, the effect of one
explanatory variable can be measured while compensating for
the other. The test compares the mean ranks of the constituent
concentrations in the treatment groups to the overall mean
rank for the entire dataset and determines whether there is an
influential effect based on sampling period, land-use type, and
{or) the combined interaction between sampling period and
land-usc type.

The ANOVA results for a given constituent may indicate
that a statistically significant difference in the mean ranks of
the concentrations exists among a particular treatment group
(such as land-use type); however, it does not specify which
of the group treatments (such as BK, SW, and 5P site types)
are different. Those constitucnts with significant differences
identified by the ANOVA tests were analyzed further with
Tuokey pair-wise multiple-comparison tests to identify which
sampling period comparison pairs and (or) land-use type com-
parisen pairs had statistically diffcrent means in their ranked
values. The ANOVA and pair-wise multiple-comparison
analyses, which were tested at the 95 percent confidence level
(P=0.05), were conducted using the 5-Plus software suite
(by TIBCO Software Inc.).

Relations of cnvironmental variables among study sites
identified as either being influcnced or not influenced by
CAFO waste manures were modeled using classification tree
analyses (Breiman and others. 1984). Classification tree-based

modeling is an exploratory technique for uncovering structure
in the data. The classification trec models evaluate the
response variable, or defined category (such as sites without
CAFO effects and sites with CAFO effects), and the associ-
ated predictor variables (such as environmental attributes) to
identify the predictor variables that best partition, or split, the
response variable into increasingly homogeneous subsets, The
resulting classification tree is simplificd (praned) by removing
splits that do not contribute to a reduction in model error. The
classification tree analyses were conducted nsing the S-Plus
software suite (by TIBCO Sefiware Inc).

Characterization of Watershed Settings
and Hydrologic Conditions

Information compiled on land cover, hydrologic soil
groups (H5Gs), and CAFO attributes was used to examine
watershed settings among the study sites. Regional informa-
tion on precipitation and streamdflows and measurements of
stable 1sotopes of water in collected samples were used to
characterize general hydrologic conditions during the six
water-quality sampling periods.

Watershed Settings

Land cover. HSGs. and CAFO attributes (appendixes
AZ2-1, A2-2, A3-5 and A3-7) for the primary study sites were
evaluated to identify similarities or differences in watershed
settings among the BK, SW, and SP site groups. Land cover
and HSGs were examined among all three site groups.
Attributes for swine CAFOs were examined only for the SW
and SP groups. A statistical summary of watershed attributes
tn cach stic group is provided in table 7.

The overall results of the statistical analyses indicate that
the gencral watershed settings of the study sites are compa-
rable among the BR, SW, and SP site groups. The primary
difference between the land-use groups is that the BK sites
contain no CAFOs, the SW sites contain swine CAFOs, and
the SP sites contain both swine and poultry CAFOs. ANOVA
tests indicated few statistical differences in land cover and
HEGs among the BK, SW. and §P site groups (table 8). Shrub
land cover, H5G total A, and HSG D were the only watershed
attributes that were significantly different (P<0.05) between
some site groups. In addition, the ANOVA tests also did not
identify any statistically significant differences (P<0.05) in any
of the swine CAFQ attributes examined between the SW and
SP site groups (table 8). In other words, the SW and SP groups
are similar with respect to swine CAFO attribuies in the
watersheds but differ in that poultty CAFOs also are present
only in the SP watersheds (table 7).
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Table 7. Statistical summary of watershed attributes by land-use type.

n, number, oi®, square mile; %, percent; CAFQO, concentrated animal feeding operation;, PAN. plant available nitrogen; SSLW, steady state live weight: na, not

applicable]
Watershed Swine {SW) sites
attribute {n =18}
{unit) Minimum Median  Maximum
Land cover and hydrolegic soil groups
Drainage area (ni®) 3.1 5.9 14.9 1.2 3.8 15.8 1.4 5.0 17.5
Developed (%6} 0.6 406 10.0 12 4.3 9.1 1.0 4.0 6.4
Forested (%) 9.4 277 0.2 87 23.0 44.7 9.9 22.6 48.5
Shrubs (%0) 2.7 6.8 17.0 4.1 10.5 23.5 6.4 11.5 16.8
Crops (%0) 16.8 386 64.4 18.4 43.0 69.8 17.1 44.2 F0.0
Grassland (%) 0.2 34 12.3 0.2 1.9 9.9 0.7 1.3 11.8
Wetlands (%0) 43 15.6 55.0 6.3 13.3 27.3 3.7 12.8 21.2
Hydrologie soil group total A (96) 0.0 35 32.8 0.0 7.2 30.9 0.6 16.2 555
Hydrologic soil group total B (%) 12.6 58.0 88.3 27.9 32.6 87.6 13.8 54.0 86.0
Hydrologic soil group total C (%) 0.0 14.4 332 1.2 23.5 52.8 0.3 17.2 56.1
Hydrologie soil group D (%) 1.1 13.3 58.0 1.2 7. 29.3 0.0 6.5 64.1
CAFQ atiributes
Permitted active swine CAFOs na na na 1.0 1.5 12 1.0 3.0 10
(total)
Total allowable PAN (poonds) na na na 2,347 38,760 132,355 2,743 36,239 233,806
Total generated PAN (pounds) na na 04 1.472 21,779 74,319 1,870 19,144 114271
Swine lagoons (total) na na na 1 3 i3 1 3 5
Swine barns (total) na na na 1 13 45 4 15 59
Swine animals (fotal) na na na 1,200 9,225 65,332 550 5,928 67.797
Total swine SSLW (tons) na na na 65.0 356 3,067 74.3 7247 4,719
Awailable swine acres (total) na na na 7.2 156 510 10.0 150 1,413
Swine barn density (barn/mi*) 0a na na 0.1 2.4 13.5 0.9 2.9 9.6
Swine animal density (animal/mi®) na na na 370 2,448 10,388 242 2,394 9,139
Swine weight density (ton/nu?) na na na 7. 180 F01 16.3 146 625
Swine acre density (acre/mi®) na na na 0.8 39 176 2.2 27 137
Active poultry CAFOs (fotal) na na na na na na 1.0 1.0 8
Poultry barns (total} na na na na na na 1.0 4.0 35
Poultry barn density {(barn/mi®) na na na na na na 0.2 0.9 57
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Table 8. Summary results of the ANOVA and Tukey multiple-comparison tests of watershed attributes by land-use type.

{The null hypothesis was that the mean ranks of each distribution were the same. ANOVA, analysis of variance; *, mdicates significant difference (P < 0.03)
ns, no significant differences between site types based on ANOVA test; BK, background site type; 8W, swine site type; SE, swine and pouliry site type; CAFO,

concenirated animal feeding operation: PAN, plant available nitrogen; SSLW, steady state live weight]

Watershed attribute

ANOYA test

Tukey multiple-comparison test

n-value

Site-type comparison pairs significantat ¢ =005

Land cover and hydrologic soil groups

Drainage area 0.0901 ns
Developed 0.7661 ns
Forested 0.3564 ns
Shrub 0.0008* BK-SW and BK-SP
Crops 0.2529 ns
Grassland 0.0920 ns
Wetlands 0.3126 ns
Hydrologic soil group total A 0.0005% BK-8F and SW-8P
Hydrologic soil group total B 0.4401 ns
Hydrologic soil group total C 0.6864 ns
Hydrologic soil group D 0.0358* BK-58P
Swine CAFD attributes

Permitted active swine CA¥Os 0.0768 ns
Total allowable PAN 0.7332 ns
Total generated PAN 0.5980 ns
Swine lagoons 0.2239 ns
Swine bams 0.2530 ns
Swine animals 0.3183 ns
Total swine SSLW 0.6870 ns
Available swine acres 0.8770 ns
Swine barn density 0.4008 ns
Swine animal density 0.9014 ns
Swine weight density 0.8043 ns
Swine acre density 0.6198 ns
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Hydrologic Conditions During Sampling

Typical site conditions during sampling at most of the
study sites included low streamflow velocity coupled with
varving degrees of submerged and floating aguatic vegeta-
tion within and along the stream channel. Because of these
conditions, it was not feasible to measure stream discharge
at the study sites during sampling. Therefore, regional
precipitation and streamflow data collected at active USGS
monitoring stations (tables 3, 4; fig. 2), as well as &H and 6°0
isotopic results for precipiiation and stream samples, were
used to assess general hydrologic conditions in the study arca
during the six sampling periods (June, August, October, and
December in 2012, and February and April in 2013).

Precipitation

Regional precipitation measured during the study at
the raingage monitoring sites (table 3; fig. 2) was slightly
below normal levels. The annual precipitation recorded from
May 1, 2012, through April 30, 2013, at raingage sites RG-01
{35.77 inches [in.]), RG-02 (40.49 in), RG-03 (47.98 in),
and RG-04 (48.34 in) has an average valoe of 43,14 in.
Note that the annual values for RG-01 and RG-03 represent

a lower Himnit because these sites bad 17 days and 3 days,
respectively, of missing data where precipitation was not
recorded. The average annual precipitation 1s 45.60 in. if
site RG-01 is excluded. Nonmal average annual precipitation
in the study arca, based on the 30-year period 1971-2000,
ranges from about 46 to 52 in. (State Climate Office of
North Carolina, n.d.).

Mean 7-day precipitation totals were used to document
the differences in the amount of rainfall in the study arca
among the water-quality sampling periods (table 9; fig. 3).
Overall, antecedent field conditions for the sampling periods
were wetter for August and February, tntermediate for June
and April, and dricr for October and December. It is important
to note that for a given sampling event, there may have been
considerable local differcnces in precipitation amousnts among
the study sites. For example, scattered thunderstorms occurred
throughout the study area for the August period. The voeven
distribution of precipitation is reflected by the higher standard
deviations associated with the mean 7-day precipitation totals
for August relative to the other sampling periods (table 9). The
February sampling dates had mean 7-day precipitation totals
similar to the August sampling dates, yet the lower standard
deviations suggest that precipitation was more uniform across
the study arca during the February sampling cvent,

Table 9. Summary of the cumulative 7-day precipitation totals preceding each sample collection date based on
raingage monitoring sites RG-01, RG-02, RG-03, and RG-04 (site locations in figure 2 and table 3).

Sample date Mumber of primary

7-day precipitation total {inches)

study sites sampled  minimum  Maximum Mean Standard deviation
06/13/12 16 0.20 (1.83 0.51 (.32
06/14/12 12 0.20 .83 (.51 (.32
06/15/12 & (.20 (.83 0.51 (.32
06/18/12 12 0.20 .83 (.51 (.32
06/19/12 12 0.11 (.46 0.23 (.20
OR/26/12 22 1.10 3.18 2.01 .89
08/27/12 23 1.13 2.3% 1.80 (.52
OR/2R/12 3 1.04 2.33 .72 (.53
10/21/12 14 0.12 (.18 0.16 (.03
10/22/12 17 0.12 0.18 .16 (.03
10/23/12 17 .00 (.08 0.04 (.04
10/24/12 4 0.00 0.08 (.03 .04
12/09/12 : 0.01 0.17 0.07 (.07
12/10/12 23 0.01 0.17 (.08 0.07
12/11/12 14 0.01 0.17 0.08 (.07
12/12/12 4 0.01 0.25 .16 610
02/11/13 19 1.51 1.88% 1.70 (.19
02/12/13 24 1.57 211 1.84 0.24
02/13/13 11 1.57 2.25 1.91 (.28
04/17/13 2 0.67 0.76 .73 0.04
04/18/13 7 0.67 .76 0.73 0.04
04/19/13 2 0.67 0.76 .73 .04
04/21/13 9 .76 (0.94 (.84 (.08
04/22/13 z1 0.76 0.94 (.84 0.08
04/23/13 13 .59 1.13 .81 (.23
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0.5
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Figure 3. Mean cumulative 7-day precipitation totals preceding each sample
collection date based on raingage menitoring sites RG-01, RG-02, BG-03, and BG-04

{site locations in figure 2 and table 3).

Streamtlow

Relative differences in regional streamflow conditions
during the water-quality sampling periods were inferred from
streamflow records from six streamgage sites distributed
throughouat the study arca (figs. 2. 4). The streamgage sites
represent basin drainage arcas ranging from 45 to 599 mi®,
Drainage arcas for the primary study sites are considerably
smaller, ranging from 1.2 to 17.5 mi®. Although the magnitude
of streamflow and the duration and timing of peak streamflows
likely differ between the streamgage sites and the study sites,
the hydrographs are useful indicators of relative streamflow
trends throughout the study arca during the sampling periods
and the entire study period.

Streamflow conditions during most of the sampling periods
were similar to or higher than historical sticamflow conditions
in the study arca. Daily mean strcamflows at the six streamgage
sttes during the study period (May 2012 through April 2013)
are shown relative to long-term median daily mean streamflows
for the 25-year pertod from May 1988 through Aprid 2013
(fig. 4). In general, streamflows for the June, October, and Aprit
sampling periods were fairdy similar fo the long-term median
values. Streamflows for the August and February periods tended

10 be substantially higher, and streamflows for the December
period tended to be substantially lower relative to historical
conditions.

Streamtlow conditions varied among the stx sampling
periods (fig. 4). Compared to other sampling periods,
streamiflow conditions were relatively higher during the August
and February sampling periods when precipitation amounts
in the study area were higher (fig. 3) and overland transport
of water to the streams was greater. The intermediate to lower
streamflow conditions for the Jupe, Ociober, December. and
April samipling periods reflect less precipitation and overland
transport of water to the streams and a larger component of
streamflow derived from groundwater compared to the August
and February periods. The typically higher and more sustained
stream-baseflow conditions (fig. 4) observed during the winter
and ecarly spring months (generally January to April) reflect
greater groundwater discharge and likely higher inputs from
ficld drainage ditches when the water table in the surficial
aquifers is high. Variations in stream water quality at the
study sites among sampling periods with higher versus lower
relative streamflows may reflect relative differences in souice
contributions of water-quality constituents delivered through
groundwater discharge and overland ranoff.
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May 1988 through April 2013

Figure 4. Streamflow hydrographs at sites §G-01, $G-02, SG-03, 5G-04, $G-05, and $G-06 showing dates water-guality
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Water Stable Isotopes

Stable isotopes of water (3*H and &'*0) in precipitation
and stream samples also were used to characterize general
hydrologic conditions during the sampling periods. The
&'H and 80 data for precipitation samples collected from
Foly 2012 to April 2013 at rainfall monitoring sites RG-01
and RG-02 (fig. 2; appendix A4-2) were used to create a
local meteoric water ling (LMWL) for the Coastal Plain
study area (fig. 3). The LMWL is represented by the lincar
relation between the 6°H and 60 isotopic compositions in
the precipitation samples:

GFH=833*3%C+ 1675 (23

The slope of 8.33 for the LMWL determined in this study

is similar to the meteoric water line (MWL) cquation

(6'H = 8.29 * 30 + 10.94) determined by Kendall and
Coplen (2001} using average valoes of swrface-water samples
obtained from 391 sites throughout the United States and
Puerto Rico.

The &°H and 880 isotopic compositions of the samples
collecied at the primary siics (appendix A4-1) were come
pared to the LMWL to examine general differences in stream
hydrologic conditions doring the sampling periods (fig. 6). In
general, surface-water samples with 8°H and 6'%0 values that
correspond to the LMWL indicate that water in the streams
reflects more recent inpuis of precipitation to the land
surface, which ultimately reaches the streams through runoff
and groundwater discharge, that bas undergone little frac-
tionation. Samples with 8H and $%0 values that plot along a
line with a slope lower than the LMWL can be an indication

that post-rainfall processes, commonly evaporation, altered
the isotopic composition of the stream water prior to sample
collection (Kendall and Coplen, 2001). As surface water
evaporates, there is a preferential release of the lighter 'H
and 0 isotopes 1o the atmosphere, which increases the 3*H
and 8*0 values of the remaining stream water; the values
become increasingly more positive as ¢vaporation proceeds.
During the six sampling periods, the 5°H and 30
values for the February 2013 stream samples corresponded
most closely to the LMWL (fig. 6/), reflecting the recent
inputs of overland runoff when evaporation was least
likely to have occurred (figs. 3, 4). The regression ling for
the February 2013 samples, with a slope of 6.97, almost
paralleled the LMWL, For reference purposes, the regression
{ing for the February 2013 data was superimposed on cach
of the 6'H and 3*0 isotopic plots for the other five periods
(fig. 6) to relate the isotopic compositions for those periods
to the February period. The &H and 5°0 values for the
August 2012 samples plotted along a line with a slope of
6.08 (fig. 65) that was just below the slope of 6.97 for the
February 2013 period. The August samples had the largest
observed range in 6°H values (—12.3 t0 -37.3 %o) and 6°0
values (—2.3 to 6.5 %o). The August samples in the lower
part of the regression line had isotopic signatures similar
to the LMWL, indicating that stream water at some of the
sttes had received recent inputs of overland ronoff and was
minimally influenced by evaporation. August samples in the
upper part of the regression line had more positive isotope
&H and 6'%0 values that diverged to the right of the LMWL
(fig. 658). reflecting increased effects of evaporation and a
fack of recent runoff at some of the sites sampled during
August.
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Figure 5. Comparison of delta oxygen-18 o delta hydrogen-2 isotope values in precipitation samples
collected from July 2012 to April 2013 at raingage sites RG-01 and RG-02 inthe Coastal Plain study

area.
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Figure 5. Comparisons of delta oxygen-18 to delta hydrogen-2 isotope values of surface-water samples for the (4} June 2012,
{BY August 2012, (0} October 2012, {0 December 2012, (£} February 2013, and {F) April 2013 sampling periods relative
to the local meteoric water line.
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More pronoanced effects of evaporation on the isolopic
compositions at the stream sites were noted for the June,
October, and December 2012 periods and the April 2013
period where the 6°H and 6'°0 values, with regression line
slopes ranging from 5.11 to 5.74., plotted farthest away from
the LMWL (fig. 6). These results support the previous discus-
sion of the precipitation and streamflow data, which implied
that streamflow conditions were relatively higher during the
August and February periods as a result of increased rainfall
and overland runoff (figs. 3. 4}. Evaporation appeared to have
amore influential effect on the surface-water H and 6'°C
composttions during the Jane, October, December, and April
periods. These periods were characterized by intermediate
o lower streamflow conditions when there was less rainfall
runoff to the streams and proportionally more input from
discharging groundwater.

Comparison of Water-Quality Data by
Sampling Period and Land-Use Type

Two-way ANOVA and multiple-comparison statistical
tests were performed to characterize differences in stream
water qualtty among the sampling periods (June, August,
October, and December tn 2012, and February and Aptil
in 2013} and watershed land-use types (BR, SW, and 5P).
Many of the water-quality propertics and constituenis were
significantly influenced (ANOVA P<0.03) by one or bothof
the explanatory variables (sampling period and (or) land-use
type) but there were no effects due to their combined interac-
tion (sampling period:land-use type) (table 10}. The lack of
interaction indicates that the effects of sampling period and
land-usc type for a given constituent are independent; in
other words, the effect of sampling period is the same across
all Iand-use types and the effect of land-use type is the same
across all sampling periods.

Seasonal and Flow-Related Water-Quality
Differences

All of the water-quality propertics and constitacnts,
except calcium and the nitrate-rnitrite isotopes (8VN and 3'°0),
had significant (ANOVA, P<0.05) differcnces among the
sampling periods (table 10) based on data collected at the 54
primary sites. Differences reflected seasonal and hydrologic
variations, as well as instream processes. Statistical summa-
ries, by sampling period, of the original (non-ranked trans-
formed) water-quality data are provided in tabular (table 11)
and graphical formats (fig. 7) to aid the discussion. Figure 7
contains box plots for propertics and constituents with signifi-
cant differcnces (ANOVA P<0.05) among sampling periods;
results of the multiple-comparison tests among the periods arg
denoted along the top of the plots. Rather than scrotinizing
individual comparison pairs, the following discussion focuses

on patterns among the sampling periods that reflect seasonal
and hydrologic influences on water quality. Although ANOVA
indicated a significant (P=0.039) difference for magnesium
among sampling period (table 10}, the multiple-comparison
test did not identify any comparison pairs that were considered
(P<0.08) different.

Water temperatare foHowed an expected scasonal
progression (fig. 74). Specific conductance values were
relatively lower during the August and February periods
when ratnfall was greatest, and higher for the October and
December periods, when rainfall was least, although the
difference was significant only for the December period
(fig. 7B). Specific conductance in streams commonly is lower
during high streamflows through dilution from overland
runoff, and higher during low streamflows when baseflow, or
groundwater discharge, is a larger component of the overall
streamflow. Sodiwmn (Ag. 7F), potassium (fig. 7F), and chloride
concentrations (fig. 7G) had distributions similar to specific
conductance (fig. 75) with highest concentrations during the
drier December period.

In well-mixed, open flowing streams, DO concentrations
typically are higher at cold temperatures and lower at warm
temperatures. This is a result of higher solubility of dissolved
gases tn water at low teraperatures. Although water tempera-
tures (fig. 74) followed expected seasonal patterns among the
six sampling periods, there was no apparent relation between
water temperature and DO (fig. 7C), with the exception of the
Febmary period. The streams examined in this study typically
are slow moving and enriched with organic matter; low levels
of DO arc common in these stream settings. The varations
in DO concentrations observed among the sampling periods
likely reflect the integrated effects of hydrologic differences,
such as the influx of oxygenated water from precipitation and
overland runoff, and scasonal differences in the consumption
of DO by microbial degradation of organic mattcr. The higher
flow conditions for the Febrouary and August periods and
intermediate flow conditions for the April period indicate
more recent stream influxes of precipitation and runoff and,
hence oxygenated water, were associated with these periods
relative to the June, October, and December periods. The
twofold difference in median DO concentrations between the
Febmary (8.0 mg/L) and August (3.6 mg/L) periods with the
highest flow conditions appears to reflect seasonal differences
in the microbial consumption of oxygen for degrading organic
matter, which proceeds more quickly under warmer conditions
and more slowly under cooler conditions. Although water
temperatures were lower for Gctober and December relative
to August, the similarly low median DO concentrations
for the drier October (2.4 mg/L) and December (2.1 mg/L)
perieds suggest that a substantial amount of microbial oxygen
consumption occurred during the more sluggish streamflow
conditions.

Concentrations of nutrients also differed among
the sampling periods (table 10; fig. 7). Many biological.
chemical, and physical processes can influcnce the forms
and instream concentrations of the N and P constituents,
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Table 10. Summary results of the two-way ANOVA tests on the ranked values of the water-quality properties and constituents based on sampling period and land-use typs.

[The null hypothesis was that the mean ranks of each distribution were the same. *, indicates significant difference (P < 0,05y,

p-values for water-guality properties

less than,

, nitrogen; P, phosphorus

Explanatory - -
grouping variable Water Specific Dissolved ph
temperature conductance oXygen
Sampling period <0.001* 0.001* <0.001* 0.015*
Land-use type 0254 <0.001* 0.157 <0.001*
Sampling period:Land-use type 0224 0.936 0.751 0.977
p-values for nutrients
Exg?ianatefy Ammonia + Total Mitrate +
grouping variable organic N Ammonia organic N nitrite Total N Orthophesphate Total P

Sampling period <001 <0.001* <0.001* <001 <0.001* <0.001* <0.001%
Land-use type 0.007* <0.001* 0.166 <(.001* <0.001* 0.533 0.106
Sampling period:Land-use type 0.322 0.405 0.335 0.906 0457 0.755 0.726

delta)

adAp asn-puet puw pousad Bundweg Aq vieg Anjeng-183epq Jo vosueduoy

iz

ED_002446_00000856-00039





July 29, 2019

Table 11. Statistical summary of water-quality properties and constituents by sampling pericd.

[diss., dissolved; mg/T, nulligrams per hiter;

, less than; u

mens per centunieter, °C, degrees Celsius, N, nitrogen; P, phosphores; O, oxygen; %o, per mil]

EPA-HQ-2017-007907

7

Chemical August 2012 g
constituent or Number of =

: Minimum Median Maximum P

property {unit) samples :%
Water-quality properties %

Temperature, water (°C) 18.5 1.3 26.2 52 20.6 231 273 12.1 13.9 17.4 a
&=

Specitic conductance 48 21 318 51 49 107 318 31 133 440 £
{uS/om at 25 °C) =
Oxygen, diss. (mg/L) .03 1.9 8.1 52 0.04 3.6 6.9 0.02 2.4 9.2 i
pH (standard vnils) 4.9 6.1 7.0 52 4.7 6.1 7.2 5.1 6.2 7.0 &=
. . [¥3

Maijorions =

=

Calciom, diss. (mg/L) 2.01 8.41 43.9 51 1.94 6.29 27.2 1.94 7.63 356 g
Magnesimm, diss, (mg/L) 0.78 3.38 7.83 31 0.76 2.52 6.85 0.80 342 7.81 %
Sodiam, diss. (mg/1) 3.74 5.99 15.1 51 2.17 5.24 16.2 3.04 6.79 36.0 %
Potassivm, diss. (mg/L) .90 4.73 7.4 51 1.49 527 24.2 2.8 572 462 %
@

Chioride, diss. (mg/L) 7.60 15.0 343 51 5.06 12.7 35.1 7.05 17.6 63.3 %
Sulfate, diss. (mg/L) 0.19 3.91 333 51 0.14 536 29.3 .14 434 43.0 2.
)

Nutrients B

Ammonia + organic N, total 0.16 1.0 2.9 52 .60 1.0 6.3 0.22 .83 7.4 S
(mg/L as N) %.,
Ammonia, diss. {mg/L as N) 0.013 0.140 0.932 52 <010 0.060 4.05 <010 0.044 4,70 g
Total organic N (mg/lL as N) 012 (.88 2.7 52 0.39 0.96 23 0.21 0.75 2.7 %
Nitrate + nitrite, diss. {mg/L as N) <0.040 0.066 5.97 52 <.040 3.123 4.28 <0.040 0.049 6.66 ?;;
Total N (mug/L as N} 0.20 1.3 6.8 52 0.71 1.2 7.4 .34 1.0 14.0 %
Orthophosphate, diss, (mg/Las P) <0.004 0.039 0.461 52 <0.004 0.042 0.399 <0.004 0.029 0.466 g
Total P (ag/Loas Py 0.020 0.140 0.981 52 0.013 0.141 (.702 3.012 0.101 (.860 g
Isotopes el

P P

55N of nitrate -+ nitrite {%e) 5.34 13.33 39.21 27 512 12.9% 48.88 6.24 15.42 39.4% é
50 of nitrate + nitrite (%) -1.34 7.86 19.89 27 0.67 .46 22.98 2.37 8.66 19.63 o,
&

j=

£

=

=

€3

&

=y

o

1’3
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Table 11.

[diss., dissolved: mg/L, milligrams per lit

Chemical
constituant or
property {unit}

, less than,

‘om, icro

Statistical summary of water-quality properties and constituents by sampling period —Continued

Fabruary 2013

Number of
samples

Minimum

Median

Maximum

Watsr-quality properties

iemens per centimeter; °C, degrees Celsius, N, nitrogen; P. phosphorus; O, oxygen; %o per mul]

Temperatare, water (°C) 54 8.9 12.7 17.1 34 7.2 11.1 14.8 54 11.6 143 211
Specific conductance 33 49 141 463 53 56 114 323 33 52 120 271
{(uS/entat 25 °C
Oxvygen, diss. (mg/L) 54 0.01 2.1 7.4 54 1.9 8.0 10.3 34 0.02 5.0 10.1
pH (standard units) 54 5.1 6.0 7.0 54 4.2 6.0 6.7 34 4.7 6.3 7.0
Majorions
Caleium, diss. {mg/L) 53 1.92 §.58 378 53 2.01 6.37 18.2 33 1.73 6.99 214
Magnesium, diss. (mg/L) 53 (.80 3.56 113 33 1L.oo 2.94 7.74 53 0.81 2.50 6.22
Sodium, diss. (mg/L} 53 3.26 733 24.2 53 3.73 5.89 16.7 33 3.78 6.75 17.4
Potassiom. diss. (mg/L) 53 1.58 6.44 272 53 1.54 4.94 24.9 53 0.60 473 9.4
Chloride. diss. (mg/L) 53 7.62 20.0 59.1 53 7.89 14.7 37.5 33 8.84 15.4 34.4
Sulfate, diss. (mg/L} 53 0.21 3.53 46.7 53 2.43 10.8 28.6 33 0.31 437 157
Nutrients
Ammonia + organic N, fotal 34 0.18 0.81 2.0 54 0.32 0.66 1.5 34 0.52 1.1 4.8
{mg/L as N}
Amrnonia, diss. (mg/L as N) 54 <0.010 0.036 0.761 54 <Q.010 0.030 (.284 34 <0010 (.182 3.42
Total organic N (mg/Las N) 54 .18 0.70 1.4 54 0.30 .56 1.4 54 0.48 0.83 2.0
Nitrate + nitrite, diss. (mg/L as N) 54 <0.040  <0.040 7.94 54 <0.040 0.993 15.9 34 <0.040 (.153 5.04
Total N (mg/L as N) 54 0.22 0.94 9.1 54 0.36 1.6 17.0 34 0.56 1.3 6.4
Orthophosphate, diss. (mg/l. as P) 54 <0004 (.034 0.713 34 <0.004 $4.009 0.052 34 <0.004 0.034 0.347
Total P (mg/L as P) 54 0.011 0.128 1.14 54 0.009 0.044 (.525 34 0.013 (4.132 0.859
Isotopes
YN of nitrate + nitrite (%) 19 6.09 1533 38.64 46 6.08 11.33 22.87 3z 4.92 13.22 30.65
H4C of mrirate + nitrite (%o) 19 5.36 8.60 21.33 46 5.18 231 14.01 32 3.46 3.87 16.6G

EPA-HQ-2017-007907
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Figure 7. Distributions of {A) temperature, (B} specific conductance, {£) dissolved oxygen, (D) pH, {£) sodium, (A potassium,

{G] chioride, {H) sulfate, {/} ammonia plus organic nitrogen, {J} ammonia, {K) total organic nitrogen, (L} nitrate plus nitrite,

{ M} total nitrogen, {A) orthophosphate, and (£} total phosphorus for all study sites based on sampling period {for a given constituent, if
a sampling period contains the same letter above it as another sampling period, there is no statistical difference between them at the

95 percent confidence levsl),
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Figure 7. Distributions of {A) temperature, (B} specific conductance, (£} dissolved oxygen, (D} pH, {E) sodium, {F potassium,

{G) chioride, {H) sulfate, {/ ammonia plus organic nitrogen, {J] ammonis, {K) total organic nitrogen, {L} nitrate plus nitrite,

{M) total nitrogen, {V} orthophosphate, and () total phosphorus for all study sites based on sampling period {for a given constituent, if
a sampling period contains the same letter above it as another sampling period, there is no statistical difference betwesn them at the

95 percent confidence level)—Continued
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a sampling period contains the same letter above it as another sampling period, there is no statistical difference between them at the
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ncluding assimilation and release by algae and aquatic plants;
microbially mediated reactions like denitrification; adsorption
and desorption processes; and exchange between streambed
sediment and the overlying water column (Mulholland, 1992;
McMahon and Béhike, 1996; Mulholland and Hill, 1997,
Mainstone and Parr, 2002; Dunne and Reddy, 20035). Interest-
ingly, geochemically reducing conditions present in the buffer
and hyporheic zones that help mitigate the amount of nitrate in
groundwater discharged to the streams are the same conditions
that can promote the mobilization and release of sorbed P from
streambed deposits, including sediment dertved from upland
areas and decaying organic matter, into overlying strcam water
{Spruill, 2000; Spruill and others, 2005).

The results for nitrate+nitrite (fig. 70) were notably
different than the results for ammonia (fig. 7.J) and organic
N (fig. 7K). Nitrate+nitrite concentrations were substantially
influenced by microbial denitrification, a process that reduces
nitrate during anagrobic decomposition of organic matier. The
median nitraternitrite concentration of 0.993 mg/L observed
for February was substantially higher than the median con-
centrations for the other sampling periods, which ranged from
<0.040 to0 0.153 mg/L (table 11). The higher nitrate-+nitrite
concentrations for February coincided with higher streamflows
and DO concentrations, and thus appear to reflect more
overland contributions of nitrate in water from upstream field-
drainage ditches to the streams, as well as less denitrification,
for that period. These conditions are most likely to occur in
the winter when the water table is high and the nitrate that is
contributed to field ditches (from ronoff, lateral groundwater
inflows, and tile drainage) is likely to bypass the otherwise
anexic 7ones in near stream arcas. Nitrate in the field ditches
is rapidly carried to the main stem of the streams during high
flows and is subject to less instream processing, including
denitrification and uptake by plants and algae, when stream
water temperatures are cold (ig. 74) and DO concentrations
are clevated (fig. 7C), as noted for the February sampling
period. The lower nitrate-rnifrite concentrations that occurred
under the more reduced DO conditions during the June,
August, October, and December sampling periods reflecta
higher amount of denitrification. The highest median total N
concentration of 1.6 mg/L also was observed for Febmary
(fig. 7M), reflecting the larger contribution from nitrate+nitrite
compared to organic N, which constituted the more dominant
fraction of total N among the other sampling periods.

Interestingly, sulfate (fig. 7/7) had a similar distribution
among the sampling periods as did both DO (ig. 7C) and
nitrate-+nitrite (fig. 7). Sulfate concentrations were signifi-
cantly higher during the February period. During the other
periods with lower DO concentrations, sulfate apparently was
reduced to other forms of sutfur.

In contrast to nitrate-+nitrite, the median concentrations
of ammonia (0.030 mg/L) and total organic N (0.56 mg/L)
were lowest for the February period (fig. 7J. & table 11).
Similar to the scasonal pattern observed for water temperature
{fig. 74), median organic N concentrations were highest
during the warm, growing-season months (June, August,

and April) and steadily decreased through the fall and winter
periods {October, December, and February). Organic N in
streams occurs in both the dissolved form, such as urea, amino
acids, and humic substances, and the particulate form, such

as phytoplankion, zooplankton, microorganisms, and organic
detritus. In this study, the dissolved organic N fraction was not
measured. Therefore, the extent to which dissolved or particu-
Iate substances contributed to the organic pitrogen pool is not
known. The observed pattern for total organic N is possibly
mnfluenced by algal and aguatic plant production, which likely
would be higher during spring and summer and lower during
the more dormant winter months.

Interesting differcnces among sampling periods also
were noted for ortho-P (fig. 7V) and total P (fig. 7). Overall
concentrations for ortho-P (median of 0.009 mg/L) and total
P (median 0.044 mg/L) were lowest in the February sampling
period, the same period when the highest concentrations of
nitrate+nitrite (fig. 77) observed in the streams were atiribuied
to mncreased overland transport of water through upsticam
ficld-drainage ditches. Concentrations of ortho-P and total
P during the August period with higher flow conditions
were not significantly different from the intermediate- or
lower-flow sampling periods. In free-flowing streams with no
point-source inputs, higher P concentrations in surface water
tend to occur during higher streamflows in association with
increased sediment toputs from overland runoff. In contrast,
P patterns observed at the swampy, sluggish streams in this
study arca suggest that instream processes play a dominant
role in P cycling. These processes may include adsorption/
desorption processes and assimilation by aquatic plants, algae,
and microbes in both the bed material and water column
{Mainstone and Parr, 2002; Dunne and Reddy. 2005). The
higher P concentrations observed during the more reduced
DO conditions for the June, August, October, DPecember, and
April sampling periods possibly refiect higher amounts of
algal biomass and (o1} P releases into the water column from
microbial degradation of organic matier and (or) desorption
from organic substrates or anoxic bed sediments.

In summary, scasonal and hydrologic factors influenced
water quality in these Coastal Plain agricultural watersheds.
The differences noted among the sampling periods indicate
that the interactions between seasonal climatic differences,
streamflow conditions, and instream biotic and abiotic
processes are complex and their tntegrated effects can have
varving degrees of influence on individual nutrients. These
findings are important to consider when developing studics
to assess stream nutrient conditions in similar Coastal Plain
settings and can inform the choice of specific objectives,
nyutricnts to be examined, and overall timeling and frequency
of sampling needed to capture seasonal and {or) hydrologic
variability in the data.
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Water-Quality Differences Related to Watershed
Land-Use Type

Many of the water-quality properties and constifucnts
were significantly influenced (ANOVA P<0.05) by watershed
land-use type (table 10} on the basis of the results for all six
sampling periods. Water-guality differences among the thiee
land-use types, or groups (18 BK sites, 18 SW sites, and 18
SP sites), were examined to better understand potential CAFG
influences. Statistical summarics, by land-use group. of the
original (non-ranked transformed) water-quality data are
provided in tabular (table 12) and graphical formats (fig. 8) to
aid the discussion. Figure 8 includes box plots for properties
and constituents with significant differences (ANOVA P<0.05)
among land-use groups; resalts of the multiple-comparison
tests among the groups are denoted along the top of the plots.
Mo significant differences in water temperature, DO, calcium,
total organic N, ortho-P, total P, and 80 of nitrate-rnitrite
were noted among the land-use types.

Significant differences were noted in specific conduc-
tance, pH, and all of the major ions, except calcium, among
the land-use groups (table 10). Specific conduciance, pH,
magnesium, sodinm, potassium, and chloride were signifi-
cantly different between the BK and SW sites and the BK and
SP sites, but not between the SW and SP sites (fig. 84-F).
Median specific conductance values for the SW and 5P sites
were higher than the BK sites, which reflects the higher
median concentrations of dissolved magnestum. sodivm.
potassium, and chloride also noted at the SW and SP sites.
Median pH values also were higher for the SW and SP sites
relative to the BK sites. Sulfate (fig. 8() for the SP sites was
significantly differcot than both the BK and SW sites.

Median concentrations of ammonia+torganic N, anunonia,
and total N were higher at the SW and SP sites than at the BK
sites (fig. 817, 7, and &; table 12). No significant difference in
total organic N was noted among the land-use groups, sug-
gesting that the differences in ammonia+organic N between
the BK and SW sites and the BK and 5P sites are associated
with the amumonia fraction. Nitrate+nitrite was the only
constituent found 1o be significantly different between all three
{and-use groups (fig. 87). Median nitrate-+nitrite concentrations
progressively increase from the BEK to the SW to the SP sites.
Interestingly. no significant differences were identified for the
P nutrients (ortho-P or total P) on the basis of land-use type
{table 10}

Similar to the N constituents, median 8PN valucs
of nitrate+nitrite for the SW and SP sites were higher, or
more positive, than the BK sites (fig. 82), indicating that
nitrate-+nitrite at the SW and SP sites was more enriched in
13N, The higher median 8N values of nitrate-+nitrite likely
indicate that N inputs to streams at the SW and SP sites were
more influcnced by animal-manure sources; however, i is
tmportant to note that other processes, such as denitrification
and assimilation by algae, also may have influenced the
observed 8N values of nitrate-+nitrite.

These results indicate that waste-manure storage and {(or)
ficld applications at the CAFQOs have increased surface-water
concentrations of sclected constituents at the SW and 5P sites
above those noted for the BK sites, which do not contain any
active CAFOs. Although the various types and amounts of
commercial fertilizer products used in the watersheds of the
ndividual study sites are unknown, it is considered unlikely
that the significant differences noted in the water-quality
constituents would only occur between the BK group of sites
and both CAFO site groups (SW and 5P) and not between
the SW and SP site groups if related solely to differences in
commercial fertilizer use. Most of the statistically significant
differences for major ions (magnesium, sodivim, potassium,
and chloride) and nutrients (ammonia+organic N, ammonia,
nitrate-+ntirite, and total N) occurred between the BK and SW
stics and the BK and 5P sites (fig. 8). The median concentra-
tions of these constiments were all higher at the SW and 5P
sites relative to the BK sites.

1t is unclear whether the lack of detectable differences
in P among the land-use groups indicates that stream inputs
of P were the same among the study watersheds with and
without animal-waste manare applications or whether other
environmental processes (like sediment deposition, adsorption/
desorption, and assimilation) have obscured differences in
source inputs of P derived from commercial fertilizer and (or)
animal-waste manure.

Phosphorus, which is relatively immobile in soil,
typically is transported to streams in particulate form during
overland runoff. The more soluble N constituents, such as
ammonia and nitrate-+nitrite, are prone to leaching in soils
and may be transported to streams through both groundwater
discharge and overland runoff. The disparity between N and P
response amnong the sites may reflect differences in transport
pathways or instream processing that influenced instream
concentrations of these two classes of nutrients.
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Table 12. Statistical summary of water-quality properties and constituents by land-use type.

[diss., dissolved: mg/L, milligrams per lit 2, degrees Celsiug, N, nitrogen; P, phosphorus; O, oxygen; 8, delt

Swine {SW) sites

o1, IICrosienens per centing s than; %e, per mil]

%%, percent; u

Chemical property

or constituent {unit) Number of

Minimum Median Maximum
samples

Water-quality properties

Temperature, water (°C) 106 7.2 14.7 27.3 108 8.0 142 26.2 106 8.0 14.6 24.4
Specific conductance (uS/cm at 25 °C) 106 49 98 264 102 48 132 328 106 50 138 440
Oxygen, diss. (mg/L) 106 0.01 3.2 10.4 108 0.0 3.4 10.1 106 0.01 4.3 16.5
pH (standard units) 105 4.2 6.0 6.8 108 4.7 6.2 6.9 106 4.3 6.2 7.2
Major ions
Calciam, diss. {mg/L) 106 1.73 6.92 15.9 102 1.94 8.52 19.7 106 2.34 7.16 43.9
Magnesium, diss. (mg/L) 106 1.45 2.64 4.61 102 0.76 334 774 106 0.92 3.76 113
Sodium, diss. (mg/L) 106 2.17 541 24.2 102 3.67 6.90 16.0 106 3.15 6.80 36.0
Potassiam, diss. (mg/L) 106 (.60 3.90 15.6 102 0.90 6.84 24.9 106 1.41 6.58 46.2
Chloride, diss. (mg/L} 106 5.06 14.0 53.2 102 7.84 17.3 377 106 6.01 17.1 65.3
Sulfate, diss. (mg/L) 106 0.14 3.84 46.7 102 0.14 5.14 28.6 106 0.64 6.92 28.4
Nutrients
Ammonia + orgamic N, total (mg/L as N) 106 0.36 0.83 2.3 108 0.32 0.94 4.3 106 0.16 .96 7.4
Ammonia, diss. (mg/L as N} 106 <0.010 0.048 0.932 108 <0.010 0.102 3.42 106 <0.010 04.072 4.7
Total organic N {mg/L as N} 106 0.23 0.76 1.7 108 0.27 0.82 2.0 106 0.12 (.80 2.7
Nitrale -+ nitrite, diss. (mg/L as N} 106 <0.040 0.048 1.51 108 <0.04 0.173 15.9 106 <0.040 (.352 10.8
Total N (mng/L as N) 106 0.42 1.0 2.3 108 0.36 1.3 7.4 106 0.20 1.3 14.0
Ortho-phosphate, diss. (mg/L as P) 106 <0.004 0.026 0.713 108 <0.004 0.03¢ 0.534 106 <0.004 (.026 0.466
Total P (mg/L as P) 106 0.015 0.098 1.14 108 0.009 0.122 0.981 106 0.012 0.100 0.860
Isotopes
YN of nitrate -+ niirite (%o) 40 4.92 939 16.99 61 5.66 13.57 48.88 69 6.52 15.33 39.97
31Q of nitrate -+ niirite (%o) 40 5.18 943 16.27 61 ~-1.39 8.48 22.98 69 0.29 9.04 21.33
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Figure 8. Distributions of {4} specific conductance, (8) pH, (£) magnesium, {7} sodium, (£) potassium, {F chloride, {5) sulfate,

{H) ammonia plus organic nitrogen, {/} ammonia, {J) nitrate plus nitrite, {K) total nitrogen, and {4} delta nitrogen-15 of nitrate plus nitrite
for all sampling periods based on watershed land-use type {for a given constituent, if a land-use type contains the same letter above i
as another land-use type, there is no statistical difference between them at the 95 percent confidence level).
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ulti-Analyte Approach for
Differentiating Sites With W
Quality Effects From CAFOs

The statistical evaluations discussed previously indicated
that when all 54 primary study sites were examined col-
lectively on the basis of their land-use type (BK, SW, and
5P, several water-guality differences related to animal-waste
manures were identified for the SW and 5P site groups.
Interestingly, some individual SW and 5P sites did not appear
1o be affected by animal-waste manurcs. Data were further
evaluated to better understand distinctions among selected
water-guality constituents at sites with and without CAFOs
to aid identification of those SW and SP watersheds with
measurable CAFO manure effects on water quality.

ater-

Insights Based on Multi-Site Reconnaissance
Sampling Within Selected Watersheds During
April 2013

Diaring April 2013, samples were collected once at 23
secondary sites within 9 of the primary watcrsheds to obtain

water-quality data from upstream reaches. These secondary
sttes were located in proximity o cither swine CAFOs and
spray ficlds or to background agricultural ficlds. Nutrient
and ion concentrations and the nitrate-+nitrite stable isotope
data were evaliated to distinguish sites where CAFO waste
manures did or did not have a measurable effect on surface-
water quality.

Stable isotopes (8°N and 80 of nitrate are often used in
water-gquality stedics as environmental tracers for investigating
anthropogenic sources of nitrogen (such as atmospheric
deposition, commercial inorganic fertitizers, and organic
animal manures and septic wastes). Kendall and others (2007)
diagrammed common ranges, or fields, of nitrate 3N and
30 values derived or nitrified from various N sources (fig. 9).
The 60 valucs tend to be more useful for separating nitrate
derived from atmospheric deposition or synthetic nitratc
fertilizers from other sources. The 8N values tend to be
more useful for distinguishing nitrate derived from microbial
nitrification of ammonium and (or) organic N in fertilizer,
precipitation, soil. and anomal manure or human septic waste
because these sources have overlapping 6'*°0 values, com-
monly between —10 and +15 %. (Kendall and others, 2007,
Xue and others, 2009).
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Figure 9. Common ranges in values of delta nitrogen-15 and delta oxygen-18 of nitrate derived from various

nitrogen scurces {modified from Kendall and others, 2007).
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Inorgamic fertilizers and animal-waste manures, which
are the main sources of N in the agricoliural watersheds in
this study, generally have distinct 3N nitrate values (Kendall,
1998). The 6N values of nitrate originating from inorganic
fertilizers typically are lower, about -5 to +5 %, than those
from animal manures, which typically are higher and have
a wider range of compositions, about 0 to +30 %e (Fogg and
others, 1998; Kendall and others, 2007, Xue and others, 2009).
Note that pitrate dertved from human septic wastes generally
has 8N values of about +5 to +20 % that are indistinguish-
able from animal manures (Fogg and others, 1998; Xue
and others, 2009); however, hman-derived wastes are not
considered to be a substantial contributor of M to streams in
the study watersheds. Although the 6N values of soil nitrate
derived from inorganic fertilizers tend to overlap those derived
from the mincralization of natural soil organic N, about 0 to
+8 %, they are often distinguishable from the higher nitrate
SYN values associated with animal-waste manures (Fogg and
others, 1998 Kendall and others, 2007, Xue and others, 2009),

Comparing measured nitrate 8°N and 8'%0 values in
samples against the general source boxes depicted in figure 9
may be useful for assessing potential sources if the original
source signal of the nitrate has not been substantially altered.
Complications arise if the isotopic composition refiects a
mixture of two or more nitrate sources and (or) has been
influenced by biogeochemical processes, such as assimila-
tion or denitrification, that transform N, which can cause
the altered 3“N and 80 values to resemble those of other
sources (Kendall and others, 2007). During the process of
denitrification, microbes preferentially use the lighter YN and
50 isotopes, which enrich the remaining or residual nitrate
pool with the heavier "N and *0 isotopes, resulting in more
positive nitrate 8N and 30 values. Denitrification causes
coupled increases in the 3°N and 6'°0 values of the residual
nitrate by an approximate 1:1 to 2:1 ratio (Béttcher and others,
1990; Kendall and others, 2007).

The effects of denitrification are illustrated using an
example of assumed nitrate having an initial 3N value of
3 %o and 580 value of 3 %, similar to that derived from
ammomum fertilizer or soil organic N (fig. 9). The two arrows
indicate how the process of denitrification for nitrate with
this initial isotopic signature produces residual nitrate 5PN
to 5'°0 values that progressively increase along eithera 1:1
denitrification line (having a slope of 1) or 2.1 denitrification
Hine (having a slope of 0.5). As the 8°N and 60 values of
the initial nitrate reflecting an ammeoniom fertilizer or soil
organic N source become increasingly more positive during
denitrification, they become more stmilar to those expected for
nitrate derived from animal-waste manwes. thereby confound-
ing interpretations of the nilrate sources.

These types of issues can make it complicated or
impractical to identify nitrate sources solely on the basis of the
nitrate isotopic compositions. It is beneficial to examine other
chemical constituents tn combination with the nitrate stable
isotope data for differentiating sources of nitrate contamina-
tion in water (Spruill and others, 2002; Kendall and others,

2007, Xue and others, 2009). In the North Carolina Coastal
Plain, Karr and others (2001) and Spruill and others (2002)
used 3N data in combination with major ion data 10 examing
sources of nitrate in groundwater. Karr and others (2001) used
3UN, potassium, and chloride data to examine swine-manure
contamination in groundwater from a waste lagoon and spray
field. Spruill and others (2002) evaluated the resulis of nitrate
8N, nutrients (nitrate and ammonia} and major ions (calcium,
magnesium, sodinm, and potassiwm) with classification tree
madels to identify sources of groundwater nitrate derived from
inorgamic fertilizers, swine manure, poultry titter, and septic-
system wastes. Ratios of selected ion concentrations (calcium
to magnesium and sodium 1o potassium) and summed
concentrations of sodivm+potassiom were found to be useful
indicators for distinguishing the different nitrate sources.

The examination of the April 2013 watcr-quality data for
the primary and secondary study sites primarily focused on
evaluating nitrate-+nitrite and sodinm-+potassiom concentra~
tions in combination with the nitrate+nitrite 3N values for
differentiating those sites with measwable effects of CAFO
manure on water quality (table 13). Comments on whether the
surface-water samples that were collected had the potential
to be influenced by one or more CAFOs upstream from the
sites are noted in table 13. Detatled evaluations of the data
for cach group of associated sites are provided separately
as appendix A5, Insights based on the evaluations of the
April 20135 dataset {(appendix AS5) are discussed below.

In six of the nine watersheds that were examined,
measured effects of swine CAFO manure on surface water at
one or more upstream sccondary sites also were noted further
downstream at the primary site locations (table 13). The extent
to which influences of CAFO manure may be identified in
surface water at downstream watershed locations likely varies
depending on the particular watershed setting. including such
things as basin size, density of CAFOs and their locations,
the presence or absence of tile drains and field ditches,
stream morphology, and streamflow conditions. Many of the
secondary sites that were located next to or downsticam from
swine CAFOs were found to be tnfluenced by swine manure in
terms of pitratcrnitrite and sodiom-+potassiom concentrations
and nitrate+nitrite 6'°N values. Conversely, no water-guality
effect was noted at some of the sites (table 13), which suggests
that all CAFOs do not necessarily have a measurable effect
on these water-quality constituents in adjacent sections of
streams.

The combined use of the nitrate-tnitrite,
sodinm+potassiom, and é°N of nitrate-+nitrte data proved
valuable for identifying those 9 primary and 23 sccondary
sites ¢ither having or not having a measurable water-quality
effect associated with CAFO waste manures (appendix AS).
Of the 32 sites, 18 had measurable manure influence, 11 had
no measurable manure influcnce (including the 4 background
agricultural sites), and 3 had unclear results (table 13},
Distinctions among the results are illustrated in figare 10
for the sites with, without, or unclear CAFO manure influ-
ences. Boundaries delineating the general distribution in the

ED_002446_00000856-00051





July 29, 2019 EPA-HQ-2017-007907

40 Surface-Water Quality in Agricultural Watersheds of the North Carolina Coastal Plain Associsted with CAFOs

Table 13. Water-guality results for the April 2013 sample period used to examine waste-manure influsnces at the primary and
secondary study sites.
[CAFO, concentrated animal feeding operation; mg/T, nulligram per biter; 8YN, delta nitrogen-15; %e, per nul; < fess than; na, not analyzed]

Are the rasults interpreted to

Study site Potential to be Dissolved . Sodium + . ,‘ .
(site n?a < in influenced b oxVIEn Mitrate + otassium 3N of nitrate 50 of nitrate  refisct CAFD waste manure
s endZs A1) CAFGs ¥ {myg;ii,) nitrite {mg/L} P (mg/L) + nitrite { Yoo} + nitrite { %} influsnces at the site?
PE g g {see appendix AS)

SW-044 Yes, near 6.3 0.307 7.96 15.80 11.0¢ Unclear
apgradient edge of
swine spray field

SW-04B Yes, | swine CAFC 7.4 331 16.10 19.37 10.34 Yes

SW-04 Yes, | swine CAFC 3.4 1.09 16.66 22.16 10.62 Yes

SW-05A Yes, 1 ewme CAFC .08 0.052 10.01 na na No

SW-05B No, background 4.2 1.70 7.28 2.66 543 No
agricultural fields

SW-05C Yes, 1 swine CAFO 5.4 3.40 19.16 21.68 10.78 Yes

SW-03 Yes, 4 swine CAFQOs 2.9 0.795 12.42 17.05 8.87 Yes

SW-0EA Yes, § active and 1 0.1 <{.040 16.41 na na Unclear
inactive swine CAFOs

SW-088B Yes, 1 swine CAFQO 0.8 0.681 12.67 7.42 7.89 No

SW-08C Yes, 3 swine CAFOs 4.0 1.22 16.40 24.56 10.03 Yes

SW-08D No, background 6.3 2.74 9.95 5.44 6.27 No
agricultural ficlds

SW-08 Yes, 12 active and 2 ¢.02 <0.040 16.70 na na Unclear
inactive swine CAFOs

SW-13A Yes, | swine CAFO 3.9 35.4 65,70 18.92 9.95 Yes

SW-138 Yes, 2 swine CAFOs 7.0 27.5 51.80 19.98 10.42 Yes

SW-13 Yes, 3 swine CAFQOs 3.0 0.390 33.10 22.04 2.16 Yes

SP-01A No, background 9.3 <(.040 5.19 na na No
agricultural ficlds

SP-01B Yes, 1 ewme and | 10.6 <0.040 3.93 na na No
pouliry CAFOs

SP-01C Yes, 2 swine CAFOs 11.8 0.592 3110 27.99 .74 Yes

5P-01 Yes, 5 swine and 1 10.1 (.103 10.63 8.94 4.96 Mo
poultry CAFOs

SP-04A Neo, background 23 0.877 9.25 12.52 10.79 No
agricudtural fields

5P-048 Yes, 2 swine and 1 4.2 1.86 22.74 22.54 10.38 Yes
poultry CAFOs

Sp-04 Yes, 4 swine and 1 2.1 0.110 21.24 17.01 9.58 Yes
poultry CAFOs

SP-03A Yes, 1 swine CAFQ 7.1 3.50 12.06 7.93 5.20 No

SP-G5B Yes. 1 swine and 1 9.2 2.62 12.16 3.75 6.91 No
poultry CAFOs

8P-03 Yes, 1 swine and 3 5.9 4.13 11.84 8.00 6.75 No
poultry CAFOs

SP-094A Yes, 3 swine and 1 3.9 3.20 43.60 23.02 14.21 Yes
poultry CAFOs

5P-09 Yes, 3 swine and 1 3.4 1.94 33.70 23.13 14.72 Yes
poultry CAFOs

SP-11A Yes, 2 swine CAFOs 37 111 32.60 25.57 13.32 Yes

SP-11B Yes, 4 swine CAFOs 1.4 1.73 32.50 28.96 2.67 Yes

Sp-11C Yes, 1 swine CAFQ 9.5 2.98 12.66 11.91 8.63 Yes

SP-11D Yes, 6 swine CAFOs 4.8 1.01 3110 24.21 6.69 Yes

5P-11 Yes, 9 swine and 1 0.3 <{3.040 22.80 na na Yes
poultry CAFOs
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EXPLANATION
# Sites without manure influence
---------- Boundary delineating site results
without manure influences
& Sites with manure influence
~ Boundary delineating site results
with manure influences
Sites with unclear results

Graphs showing data comparisons of (4 sodium plus potassium to nitrate plus nitrite,

{B) delta nitrogen-15 of nitrate plus nitrite to sodium plus potassium, and {£) delta nitrogen-15 1o delta
oxygen-18 of nitrate plus nitrite for sites with and without CAFQ manure influences and sites with unclear
results based on the April 2013 datasst.
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sodiumrtpotassium and nitrate+nitrite data for the sites without
manure influences are shown in figure 104, Boundaries
delineating the general distributions in the nitrate-tnitrite 3VN
and sodium-+potassium data (Ag. 105) and the nitrate-+nitrite
SYN and 850 data (fig. 100) are shown for both the siles
without and with manure influences. The nitrate+nitrite 8°N
and 8'%Q values for the sites without manure effects (ig. 106C)
agree with the common N and 5"°0 values of nitrate derived
from ammonium fertilizer or natural soif organic N displayed
in figure 9. The nitrate-+nitrite §°N and §"%0 values for the
sites with manure effects (fig. 10C) also agree with the §'°N
and 6'*C values of mitrate commonty dertved from animal
manuire sources (fig. 9).

The overall range of nitrate+nitrite concentrations was
fairly similar for the sites with and without manure influences:
however, sodivm+potassivm concentrations were higher for
the sites with a manure influence than those without an influ-
ence (fig. 104). Better scparation among the sites is noted in
the nitratet+nitrite 6N and sodiumtpotassium data (fig. 108).
The sites without manure influences had lower 8N values
{about 5 to 12 %e) and sodiom+potassivm concontrations
(about 5 to 12 mg/L) than the mamure influenced sites, which
are characterized by higher 6°N values (about 12 to 30 %)
and sodium-+potassium concentrations (about 12 to 65 mg/L).
Comparison of the nitrate-rnitrite 5N to 60 data (ig. 100)
indicates that although the §¥N valucs appear to segregate.
the sites without and with manure influences tend to have
overlapping 6'%0 vahues of about 510 11 %eand 610 15 %,
respectively. For several sites, limited or inconsistent results
made it difficult to determine whether water quality reflected
background agricultural conditions or waste-manure effects.
For example, the unclear results shown for some sites included
a sodinm+potassiom concentration within the range of sites
without manure influences (fig. 104, B) but the elevated 6N
value (fig. 108, () could be indicative of cither a manure
signature or denitrification effects on soil nitrate derived from
inorganic fertilizer or natural organic N.

Identification of Study Watersheds Having
Measurable CAFQ Effects on Water Quality

On the basis of the insights gained from the above
evaluation of the April 2013 dataset, nitrate+nitrite and
sodium+potassinm concentrations and the nitrate-+nitrite isoto-
pic values (8N and 8¥0) for all 6 sampling periods at the 54
primary study sites (appendix A6) were evalaated to determing
which of the 18 SW and 18 §P sites had apparent CAFO
waste-manure effects on stream water quality. Resulis for the
18 BK study sites first were plotted to serve as a baseline, or
background, dataset (fig. 11) against which the SW and 5P site
data could be compared. The reference boundaries determined
for sites without and sites with measurable manure influences
using the April 2013 datasct (fig. 10) also were included in
figure 11 to aid examination of the results.

Overall, the bascline results for the BK sites fall within
fairly well-defined clusters (fig. 11). Most of the nitrate+nitrite
and sodinm-+potassium concentrations for the BK sites fall
within the reference boundary for sites without waste-manure
effects. Note that many of the BK sites bad nitrate+nitrite
concentrations less than the RL of 0.04 mg/L. As previously
discussed, denitrification is one of the important factors known
to influence nitrate-+nitrite concentrations at the study sites.

The effects of denitrification are evident in the background
nitrate-raitrite 3N results. The BK sites had nitrate-+nitrite

YN values, up to about 17 %e, that extended bevond the upper
limit of about 12 % for the reference boundary for sites without
manure influences (fig. 115). The nitratetnitrite 8'°N and §°C
values for the BK sites plot along a best-iit regression line hav-
g a slope of 0.48 (ig. 11C), which is indicative of denitrifica-
tion that causes coupled increases in the VN 1o §'*0 values by a
2:1 ratio. Increased isotopic values resulting from denitrification
explains why some of the BK sites, with no waste-mamure
influences. had nitrate-tnitrite 8°N and 880 values within the
reference boundary reflecting mamure influence.

Data for cach of the SW and 5P sites were plotied and
compared against the fignre 11 boundaries respresenting the
BK site baseline data, as well as the sites without and with
measurable manure influences, fo categonize those SW and 5P
sites with results that (1) were similar to background conditions,
or {2) had distinct differences indicating CAFO manure effects.
It was impractical to include all of the comparison plots in the
report. Therefore, for llustrative purposes, repiesentative plots
for selected sites with results similar to background conditions
are shown in figure 12, and selected sites with results indicating
manure influences are shown in figare 13

Sites SW-14, SW-16, SP-03, and SP-15 had results
similar to background conditions based on comparisons of their
sodiumtpotasstum o nitrate+nitrite concentrations (fig. 124),
nitrate-+nitrite §1°N values to sodium-tpotassiom concentrations
{fig. 128), and nitrate+nitrite 5N 0 31%0 values (fig. 120). The
effects of denitrification can also be seen in the 6"°N results for
site SP-15.

The effects of CAFO waste manures are indicated in some
or all of the results for sites SW-04, SW-05, §P-12, and SP-16
as compared to the reference boundaries (fig. 13). Sites SW-05
and 5P-16 had samples with resulis ovedapping background
conditions as well as manure influences. These site results likely
reflect different instream mixtares of groundwater and overland
runoff from arcas with and without CAFOs where at times
manure influences on water quality were not always evident.
CAFO manure effects were evident in all of the sample results
for sites SW-04 and §P-12 (fig. 13). 5ite 5P-12, located imme-
diately downstream from multiple swine CAFO waste-manure
lagoons and application ficlds (appendix fig. A1-48), had high
nitrate-+nitrite 3PN and 650 values. The isotopic signatures of
nifrate-nitrite dertved from waste manures at this site possibly
reflect the effects of different fractionation processes, such as
ammomna volatilization and dentrification, that occurred before,
during, and (or) afier the applications of waste manures from the
storage lagoons to the spray ficlds.
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Figure 11. Graphs showing data comparisons of {4} sodium plus potassium to nitrate plus nitrite, { 8] delta

nitrogen-15 of nitrate plus nitrite to sodium plus potassium, and {£) delta nitrogen-15 to delta oxygen-18 of nitrate
plus nitrite for the background sites.
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Figure 12. Graphs showing data comparisons of {A) sodium plus potassium to nitrate plus nitrite, (8) delta
nitrogen-15 of nitrate plus nitrite to sodium plus potassium, and (£} delta nitrogen-15 to delta oxygen-18 of nitrate
plus nitrite at four representative sites (SW-14, SW-16, SP-05, and SP-15} with results similar to background

conditions.
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Sites with results indicating
manure effects
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Figure 13. Graphs showing data comparisons of {4) sodium plus potassium to nitrate plus nitrite, (8} delta
nitrogen-15 of nitrate plus nitrite to sodium plus potassium, and {£) delta nitrogen-15 to delta oxygen-18 of nitrate
plus nitrite at four representative sites (SW-04, SW-05, SP-12, and 5P-16) with results indicating manure effects.
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On the basis of the comparisons of sodinm+potassium The manure-influenced group of sitcs tended to have dis-
concentrations, mitrate+nifrite concentrations. and the 8N tincily higher sodium-+potassivin concentrations (commonly
and 8'°0 of nitrate+nitrite values, 10 of the 36 CAFO sites between 11 and 33 mg/L) and 8°N values of nitrate+nitrite
(28 percent) had results similar to background conditions, {commonly between 11 and 26 %o) relative to both the

and 21 of the sites (58 percent) had results with measurable
CAFO manure effects (table 14). Note that the identification
of those SW or SP watersheds as being similar to background
conditions does not necessarily imply that CAFOs in those
watersheds have no local influence on water quality, only that
no distinction was noted at the watershed sampling location
for the constituents that were examined. Three of the SW sites
(SW-03, SW-08, and SW-15) and two of the SP sites (SP-03 uscful water-quality indicators for differcntiating streams with

background and similar 1o background groups of sites, which
commonly had sodimm+potassium concentrations between

& and 14 mg/L and 8N values of nitrate+nitrite between 6
and 13 %s (table 14; appendix A6). Based on the six sampling
periods from Junc 2012 to April 2013, sodinm-+potassium
concentrations and 6N values of nitrate+nitrite appear to be

and SP-08) had limited or indeterminate resulis for determin- measurable CAFO manure effects. It would be beneficial to
ing whether they were similar to background or mamure base futare similar analyses on a larger number of samples
influenced; these sites with unclear results were excluded from  that more fully reflect hydrologic and seasonal variability in
further evaluation. water-quality conditions among sites of interest.

Table 14. Statistical summary of selected water-guality constituents for the background sites, CAF( sites with results similar to
background conditions, and CAFD sites with results reflecting manure influences.

[diss., dissolved: mg/L, mulligrams per liter; N, mitrogen; O, oxygen; +, plus; < less than; 8, delta; %, per mil}

Similar to background sites®

Chemical
eonstituent Nusmber 18th R oath
; edian
{unit) percentile percentils
samples
Sodivm + 106 6.35 9.23 12.9 34 6.43 9.57 14.5 124 10.8 16.66 327
potassium,
diss. {mg/L}
Nitrate + nitrite, 106 <0.040 0.048 0.305 50 <0.040 0.074 3.41 124 <3.040 0.692 4.27
diss. {mg/L
as N)
S5YN of nitrate + 40 6.08 9.39 15.10 27 7.33 6.74 12.42 93 10.80 16.28 23.76
nitrite (%o)
&% of nitrate + 40 6.26 9.43 13.29 27 4.96 2.54 11.42 95 6.50 9.16 14.62

nitrite (%o)

"The background, or baseline, dataset includes the results of all 18 BK sites (BK-01 through BE-18).

“The sites with resulis deemed to be similar to background conditions include 6 SW sites (SW-02, 06, 07, 10, 14, and 16) and 4 SP sites (3P-01, 053, 15,
and 17).

*The sites with results deemed to reflect manure influences include 9 SWsites (SW-01, 04, 03,09, 11, 12, 13, 17, and 18) and 12 8P sites (SP-02, 04, 06,
07,09, 10, 11, 12, 13, 14, 16, and 18).
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Watershed Attributes Associated
CAF0 Water-Quality Effects

Watershed envirorinental attributes were compared
among the study sites with and without CAFO manure
influences (see previous section). The five sites (SW-03, 08
and 15, and SP-03 and 08) with indeterminate results were not
included in this analysis. The remaining 49 siles were grouped
into three response categorics: 18 background sites; 10 similar
to background CAFQ sites, and 21 manure-influenced CAFO
sites. A classification tree model was developed to examine
relations between selected watershed cnvironmental variables
and the three response categories (appendix A7).

The main intent in this analysis was to identify key
differences in watershed characteristics associated with sites
either having or not having measurable CAFO manure effects.
Watershed characteristics analyzed as predictor (independent)

Table 15. Classification tres mode! results for the 49 study sites.

variables in the model included drainage area size, land

cover (percentages of forested land, cropland, grassland, and
wetlands), soil drainage (percentages of HSGs total A, total
B. total C. and D}, swine CAFQ attributes, and poultry CAFO
attributes (appendix A7), The swine CAFO attributes included
the total mumnber of permitted active swine CAFOs, total
swine barns and barn density. total swine and swine density,
total swine weight and weight density. total acres available
for applying swine-waste manure and acre density, and total
generated PAN for each watershed site. The poultry CAFO
attributes available for examination with the classification tree
analysis were Hmited 1o the total number of identified pouliry
CAFOs, total poultry barns, and poultry baro density for cach
site. Results of the classification tree analysis, including the
splits in the tree model, the selected environmental variable
and value defintng cach split, and the response category with
the mumber of sites classified in ¢ach category, are illustrated
in figare 14 and surmimarized in table 15,

{#, number; <, less than; =, greater than or equal to; >, greater than, mi?, square mile: %, percent; na; not applicable]

9 s L

identity of misclassified

Split  Predictor varizble and split value Response category (£ of sites) Mumber of misclassified sites ;
sites {actual category)

1 Total active swine CAFOs < 1 Background group (18) Dof 18 na
1 Total active swine CAFOs > 1
2 Swine bamn density Manvre-influenced group 1 (15) Gof 15 na

> 2.9 bamns/mi’
1 Total active swine CAFOs > 1
2 Swine barn density _ \ e

J 635 e P . 3 T ol 0O of e

<2 9 barns/mi’ Similar to background group 1 (7) of 7 na
3 Wetlands > 14.4 %
1 Total active swine CAFOs > 1
2 Swine barm density

< 2.9 barns/mi® ) o

) Manure-influenced group 2 (5) Gols na
3 Wetlands < 14.4 %
Total acres available for applying
swine-waste manure > 52.4

1 Total active swine CA¥FOs 2> 1
2 Swine barn density

< 2.9 barns/mi?
Wetlands < 14.4 %%
4 Total acres available for applying
swine-waste manure < 52.4

Similar to background group 2 (4)

3P-10 (Manure

Lof4 nfluenced)
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The tree model sclected the presence/absence of active
swing CAFOs, swine barn density, percentage of wetlands,
and acres available for applying swine-waste manure as the
best discriminators, or predictor varables, for classifving the
study sites among the background, similar to background,
and manurc-influenced response categories or groups
(fig. 14; table 15). The model was highly successful in
accurately classifying the sites into the appropriate response
categories. Only 1 of the 49 sites was misclassified (table 15).
The first, or primarty, split in the tree mode! was based on the
presence/absence of active swine CAFQOs in the watersheds
(fig. 14). All 18 of the BK sites were placed in the background
group because none of the BK sites contain any active swine
CAFQs.

Interestingly, the 15 SW sites and 16 SP sites, which all
had at fcast 1 active swine CAFO, were further differentiated
nto two groups for the manure-influenced category (referred
to as mamue-influenced groups 1 and 2) and two groups for
the similar to background category (referred to as similar to
background groups 1 and 2) on the basis of subsequent splits
in swine barn density, percentage of wetlands, and total acres
available for applving swing-waste manure (fig. 14; table 15).
The splits among these four groups indicate how variations in
these particular swine CAFO and land-cover variables may
inhibit or promote the ability of the watersheds to mitigate
manure ¢ffects on water qualily in strcams receiving inpuis
from swine CAFQ application ficlds.

When swine barn density in the watersheds was greater
than 2.9 barns/mi?, 15 sites (7 SW and 8 8P sites) with measur-
able CAFO manure effects on water quality were correctly
placed in manure-influenced groap 1 (fig. 14). The SW and 5P
sites in manurc-influenced group 2 and similar to background
groups 1 and 2 all had swine barn densities that were less
than 2.9 barns/mi? (fig. 14; table 15). Seven sites (4 SW and
3 5P sites) without measurable CAFO mamure effects on water
quality were correctly placed in similar to background group
1 when the amount of wetlands in the watershed was greater
than 14.4 percent. In comparing manure-influenced group
1 to similar to background group 1 (fig. 14), the SW and §P
sites with measurable CAFO manure cffects had higher swine
barn densities (median of 4.8 barns/mi’y, more acres available
for applying swine manure (median of 243.7 acres), and less
wetlands (median of 12.1 percent) relative to the SW and §P
sites without measurable CAFO manure effects. Similar to
background group 1 had lower swing barn densitics (median
of 1.2 barns/mi®), fewer acres available for applying swine
manure (median of 66.9 acres), and more wetlands {(median of
20.8 percent).

When both swine barn density was less than 2.9 barns/
mi* and wetlands was less than 14.4 percent, the SW and 5P
sites with or without measurable CAFO manure cffects were
separated on the basis of the total acres available for applying
swing-waste manure in the watersheds (fig. 14; table 15).

Five sites (2 SW and 3 5P sites) were correctly placed in
manure~-influenced group 2 when total acres available were
greater than 52.4; four sites (2 SW and 2 5P sites) were placed

tn similar 1o background group 2 when total acres available
were less than 52.4 (fig. 14). Similar to background group 2
contained misclassified site SP-10, which actually belongs to
the manure-influenced category (table 13). Site SP-10 had a
swing barn density of 2.7 barns/mi”. just below the split value
of 2.9 barns/mi’?, wetlands of 8.7 percent, and total available
acres of 39.2, which resulted in iis placement in similar to
background group 2. The sites in manure-influenced group 2
and similar to background group 2 had comparable median
values of swine barn density (2.2 and 2.3 barns/mi®, respec-
tively) and wetlands (11.7 and 8.4 percent, respectively).

The primary distinction between these groups is that the

total available acres for applying swine manure for the sites
in manure-influenced group 2 (median of 164.1 acres) were
about 5 times higher than the total available acres for the sites
in similar to background group 2 (median of 34.0 acres).

The classification tree analysis, as well as the other data
evaluations in this report, indicate that land-applications of
waste manure at swine CAFOs had an effect on water-quality
conditions in streams at many, but not all, of the SW and 5P
study sites. Measurable effccts of CAFO waste manures on
stream water quality were most evident in those SW and 5P
watershed study sites having lower percentages of wetlands
combined with higher swine bam densities and (or) higher
total acres available for applying waste manure at the swing
CAFOs. Conversely, the SW and 5P watersheds with strcam
water quality similar to background agricultural conditions
were associated with lower swine barn densities combined
with higher percentages of wetlands or lower total acres
available for applying waste manure at the swine CAFOs.

None of the poultry CAFO attributes examined with the
tree model were selected as predictor variables for identifving
differences between the sites with and without CAFO manure
effects. This should not be misconstroed to indicate that
poultry CAFO manmures do not have an influence on stream
water quality but rather may be a function of the limited
poultrty CAFQ attribute data that were available for examina-
tion, as well as the nature of the watershed sites selected for
this study, which had a primary emphasis on swine CAFOs.
Thirteen of the 16 SP study sites inchaded in the classification
tree analysis (appendix A7) had substantially more swine
barns (ranging from 4 to 59) than poultry bams (ranging from
1 to 8) in the watersheds. These watersheds likely received
larger proportions of land-applied swine manure relative to
pouliry Litter. Additional water-quality data, as well as more
detailed information on poultry CAFO attributes (such as the
types and numbers of pouliry raised), from watersheds only
containing poultry CAFOs would allow further comparisons
to swing-only watersheds 1o betier understand whether swing
manure and poultry litter have similar or different effects on
water quality.

The classification tree model provides a useful approach
for exploring potential CAFO manure effects in similar, small
(1 to 18 mi®) Coastal Plain watersheds where water-gquality
data are lacking. Potential sties could be screened on the basis
of the influential watershed attributes (swine barn density,
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acres available for applying swine mamare, and percentage

of wetlands) identified by the model. Results could help
water-resource managers and rescarchers identify sticams
with high potential for manure influences on water quality

in order to prioritize them for further investigation and (o1)
targeted best management practices. The classification tree
model can be refined as additional CAFO atinibute information
and water-quality data become available, both for existing

EPA-HQ-2017-007907

49

study sites as well as new locations. The inclusion of data

on specific manure-disposal practices at both swine and
poultry CAFOs (including specific application ficlds and the
frequency, timing, and amounts of applicd manures) would
enhance understanding of the effects of swine and poultiy
waste manures on stream water quality tn different agricultural
seitings of the North Carolina Coastal Plain,

Study sites
Total=49
swLAFD
<1 i >
Background group <739 swBrnllen .99
N= 18 sites : ' -
Median values
wetland = 15.8
B Wetland . Manure-influenced group 1
EXPLANATION <144 ; > 144 N = 15 sites
swCAFD  Total active swine CAFOs in watershed Median values
swBrnDen Swine barn density in watershed, in barns swEAFE =3
ger square mile swiBrnben = 4.8
wetland  Percentage of wetlands in watershed watland = 12.1
swhAcre  Total acres available for applying swhcee = 243.7
swine-waste manure swhAcre Similar to background
<524 ) > 524 group |
N =7 sites
Median values
swlAFD =1

Simitar to background
group 2
N = 4 sites
Median values
swOAFD =1
swiBrnben =25
weland =84
swhcre = 34.8

swBmben=1.2
wetiand = 20.3

Manura-influenced swhcie = 669

group 2
N = b sites
Median values
swEAFG =4
swiBmben = 2.2
wathand = 11.7
swhcre = 16541

Figure 14. Classification tree model identifying the environmental predictor variables that best classified the 49 examined sites among
the background, similar to background, and manure-influenced response categories.
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Summary and Conclusions

Water quality was evaluated at 54 agricaltural stream
sites in the North Carolina Coastal Plain for the period
Fone 2012 through April 2013, Water-quality data and detailed
watershed attributes were collected, compifed. and statistically
analyzed to determine differences among streams draining
watersheds with and without land-applied CAFO waste
manures. Three general watershed land-use types, or groups,
were examined during the study, including 18 background
watersheds with no active CAFOs (BK sites), 18 watersheds
with one or morc active swine CAFOs but no poultry CAFOs
(8W sites), and 18 watersheds with at least one active swine
CAFO and one active dry-litter poultry CAFO (5P sites). The
watersheds had drainage arcas ranging from 1.2 to 17.3 mi®
and land cover was composed predominantly of cropland,
forests, and wetlands. Most watersheds had low gradient,
swampy Hoodplain streams that were typically characterized
by slow velocities, high organic matter, and relatively low
dissolved oxygen. None of the watersheds contained permitted
poini-source discharge facilitics, cattle CAFQs, or wet-poultyy
CAFOs. Conventional fertilizers used for crop production
were the primary source of nutrients at the BK sites. Animal-
waste manures applied to agricoliural ficlds associated with
the swine or poultry CAFOs represented additional sources of
mutrients at the SW and 5P stady sites.

Water-guality data included ficld measurements of
water iemperature, specific conductance, pH, and dissolved
oxygen, and laboratory analyses of major ions, nutrients, and
stable isotopes. Samples were collected at the 34 primary
sites during 6 bimonthly sampling periods from Jane 2012 to
April 2013, An additional 23 secondary sites within 9 of the
primary watershed sites were sampled once during April 2013
10 provide additional data at stream sites directly adjacent or in
close proximity to swine CAFOs and (or) background agricul-
tural arcas. Regional precipitation and streamflow data, along
with &°H and 6'°0 isotopic results for precipitation and stream
samples, were used to assess gencral hvdrologic conditions
during the sampling periods.

ANOVA and multiple-comparison statistical tests werg
performed to characterize differences in stream water quality
among the six sampling periods and the three (BK, §W. and
SPY watershed land-usc types. Most of the water-quality
properties and constitaents varied significantly among
sampling periods, changing both seasonally and in response
to hydrologic conditions. Nutrient differences among the
sampling periods indicate that the relations between seasonal
climatic differences, streamflow conditions, and mstream
biotic and abiotic processes are complex, and their integrated
effects can have varying degrees of influence on individual
nutrients in different watersheds, These findings are important
to consider when developing approaches (o assess stream
nutrient conditions in similar Coastal Plain settings and can
inform the development of sampling strategies that capture
seasonal and (o1} hydrologic variability. For example, the
highest median concentrations of dissolved oxygen and

nitrate-rnitrite were observed during Febroary 2013, when
higher streamflows appeared to reflect more overland contribu-
tions of nitrate from upstream ficld-drainage ditches. Nitrate

in the ficld ditches is carried to the main stem of the streams
during higher flows and is subject to less instream processing,
including denitrification and assimilation, when stream water
temperatures are colder and dissolved oxygen concenirations are
elevated. Nitrate-+nitrite tended to be lowest during warm and
diry sampling periods, when conditions were favorable for deni-
trification. In contrast, median concentrations of ammonia, total
organic N, ortho-P. and total P were lowest during February,
Environmental factors that likely inthoenced the various forms
and instream concentrations of the N and P constituents include
assimilation and release by algae and aquatic plants, redox
conditions, microbially mediated reactions, adsorption and
desorption processes, and biogeochemical exchange between
streambed sediment and the overlying water column,

Water quality also varied significantly among the three
watershed land-use types. Median values of specific conduc-
tance, several major ions (magnesium, sodinm, potassium,
and chlornide), and nitrogen fractions (ammonia+torganic N,
amumonia, nitrate+nitrite, total N, and 8PN of nitrate-+nitrite)
were higher for the SW and SP land-use groups as compared
to the BK group, which have no active CAFOs. The higher
concentrations of these constituents reflect the influence of
swine-waste manure storage or applications at the SW sites and
swine- and {o1) poultry-waste manure storage or applications
at the SP sites. No significant differences in water temperature,
dissolved oxygen, calcium, total organic N, ortho-P, total P, or
&0 of pitrate-rnitrite were noted among the land-use groups.
The disparity observed between N and P response among the
site groups may refiect differences in transport pathways or
instream processing that influenced instream concentrations of
these two classes of nutrients, When comparing the land-use
groups, there was an overall measurable effect of animal-waste
manures on stream water quality for the SW and SP watersheds
relative to the BK watersheds; however, this does not mean that
CAFO waste mamures had an observable effect on water-quality
conditions at every SW and SP site. Additional evaluations were
performed on the water-quality data to distinguish those SW and
SPsites where effects of CAFO waste manures were evident.

At the majority of individual SW and 5P watersheds,
measurable CAFO effects on water guality were clearly
distinguished. At other sites, cffects were less evident. Elevated
concentrations of mitrate+nitrite did not necessarily indicate a
CAFQ effect; conversely, low nitratc+nitrite concentrations
did not necessarily indicate the absence of a CAFO effect.

Axn integrated evaluation of nitrate+nitrite concentrations,
sodiumtpotassium concentrations, and stable isctopes (6PN and
50 of nitrate-tnitrite was used to differentiate which SW and
SP sites did or did not have a CAFO waste-manure signature.

Streams with CAFO manure effects typically had higher
sodinmpotassium concentrations (commonly between 11 and
33 mg/L) and 6N values of nitrate-+nitrite (commonly between
11 and 26 %) relative to sircams reflecting background agri-
cultural conditions, which commonly had sodinm+potassium
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concentrations between 6 and 14 mg/L and 6°N values of
nitrate-+nitrite between 6 and 15 %e. Denitrification affected

the 8'°N and §"%0 signaturcs of nitratc-tnitrite at some sites and
must be accounted for during interpretations of mutrient sources.

As part of the evaluation, individual SW and 5P siles
were differentiated into two groups, including (1) those with
results that were similar to background conditions, and (2) those
with results reflecting CAFO waste-manure effects. Ten of the
36 SW and SP sites (28 percent) had water quality similar to
background conditions. Twenty-one of the SW and 5P sites
(58 percent) had distinct waterguality differences, reflecting
swine- and (or) poultry CAFO manure effects. Five of the SW
and SP sites (14 percent) had Hmited or indeterminate results
for determining whether they were similar to background
or manure influenced; these sites were omitted from further
evaluation. On the basis of the results of this stady, it is
apparent that land-applications of waste manure at swing
CAFOs influenced ion and nutrient chemistry in many of the
North Carolina Coastal Plain streams that were stadied. In
particular, sodivmmrtpotassivm concentrations coupled with 8N
values of nitrate-+nitrite were usefil water-quality indicators for
distinguishing sites with measurable CAFO manore effects.

Relations in watershed environmental attributes among the
simifar to background and manure-influenced site groups were
examined through classification tree analysis. The classifica-
tion troe medel identified swine barn density, percentage of
wetlands. and total acres available for applving swinc-waste
manures as the best discriminators, or predictor variables, for
classifying sites among the similar to background and manure-
influenced groups. Variations in these particular attributes
appeared to influence those watersheds whore CAFO cffects
on water quality were cither evident or mitigated. Measumable
effects of CAFO waste manurcs on stream water quality were
most evident in those SW and SP watersheds having lower
percentages of wetlands combined with higher swine barn
densities and (o) higher total acres available for applving waste
manure at the swine CAFOs. Stream water guality was similar
to background agricoltural conditions in SW and SP watersheds
with lower swine barn densities coupled with higher percent-
ages of wetlands or lower acres avatlable for swine manure
applications,

The classification tree model provides a useful approach
for examining potential CAFO manure effects on stream water
guality among similar Coastal Plain watersheds, including those
where water-quality data are Jacking, The model can serve as
an exploratory tool to identtfy watersheds that might warrant
further examination and (or) targeted best management prac-
tices. The study model can be refined as additional watershed
attribute information and water-quality data become available.
Additional water-quality data. poultry CAFO attribute data, and
information on manure disposal practices at both swine and
poultry CAFOs would enhance scientific moderstanding of the
effects of swine and poultry waste manures on stream water
guality under diffcrent agricultural settings.
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LINITED STATED ERVIRDNMENTAL W@EQ?&Z{Z? N AGENDY
WASHINGTON. DO

December 29, 2015

Return Receipt Requested In Reply Refer to:
Certified Mail#: 7015 0640 0006 0305 7077 EPA File No.: 11R-14-R4

Donald R, van der Vaart, Secretary

North Carolina Department of Environmental Quality
1611 Mail Service Center

Raleigh, North Carolina 27699-1611

Re:  Alternative Dispute Resolution

Dear Secretary van der Vaart:

As you are awarc oh March 6, 2015, when Earthjustice on behalf of North Carolina Environmental
Justice Network, Rural Empowerment Association for Community Help (REACH), and the
Waterkeeper Alliance, Inc. and North Carolina Department of Environmental Quality (NC DEQ)
agreed to engage in Alternative Dispute Resolution (ADR).  As a result, the U.S. Envirenmental
Protection Agency (EPA), Office of Civil Rights (OCR) suspended its investigation of the subject
complaint for the duration of the ADR process. OCR will resume its investigation if the parties do
not reach resolution through ADR. More information about the ADR process can be found at
hitp//www.epa.govicivilrights/fag-adrt6. hitm.

If you have any questions, please do not hesitate to contact Ericka Farrell at {2{3”’} 564-0717, by e-
mail at farrell.erickat@@epa.gov or via U8, mail at U.S. EPA, Office of Civil Rights, (Mail Code
1201A), 1200 Pennsylvania Avenue, N‘W‘, Washington, D.C. 20460-1000. Thank you.

Velveta Golightly-Howell, Directdr
Office of Ctvil Rights

ce: Elise B. Packard
Associate General Counsel, Civil Rights & Finance Law Office, US. EPA

Kenneth LaPierre,
Assistant Regional Administrator, Deputy Civil Rights Official, U.S. EPA, Region IV

John Evans
Deputy Secretary, N.C. Department of Environmental Quality

ReoyosdRavyntabis » ¥
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DAVID PRICE
4TH DISTRICT
NoaTH CAROLINA

COMMITTEE ON APPROPRIATIONS

Ranxing MemMBeR, TRANSPORTATION &
HOUSING AND URBAN DEVELOPMENY

Homewanp SecumTy CONGRESS OF THE UN lTED STATES
Misrany Cons;nucnfru & HOUSE OF REPRESENTAT'VES
VETERANS AFFARS WASHINGTON, DC 20515

December 16, 2016

The Honorable Gina McCarthy
Administrator

Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Mail Code 1101A

Washington, D.C. 20460

Re: Title VI Compliance and Enforcement Program in this Administration

Dear Administrator McCarthy:

EPA-HQ-2017-007907

2108 RAYBURN HOUSE OFFICE BiaDiNG
WASHINGTON, DC 20615
{202} 225-1783

436 N. HARRINGTON SYREET. SUITE 304
RALEIGH, RC 27603
[919) 8595899

1777 FORDHAM BLVD , SUITE 20¢
CHAPEL HILL, NC 27514
{9191 967.7924

301 GREEN STREET, SUITE 31%
FAYETTEVILLE. NC 28301
{910} 323-0260

www.prica house.gov

I write regarding a complaint filed under Title VI of the Civil Rights Act of 1964 pending before
the Environmental Protection Agency (EPA) (file 11R-14-R4). The complaint, which involves
allegations of discrimination against communities of color by the hog industry, is currently

awaiting a final determination.

[ strongly encourage the Agency to rule on this case before the Obama Administration vacates

office on January 20", The individuals who filed this complaint have a right to ensure that their
concerns are fully considered by the federal agency charged with adjudicating them, and they are
concerned that they may not receive a fair hearing under the next administration.

Thank you for your consideration of this request. Please feel free to contact me, or have your
staff contact James Hunter of my office, if you would like to discuss this matter further.

Sincerely,
®
'\vé I Al

DAVID E. PRICE
Member of Congress

CC: Lilian Dorka, Acting Director, EPA Office of Civil Rights
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15SANCAC 02D .1806  CONTROL AND PROHIBITION OF ODOROUS EMISSIONS
(a) Purpose. The purpose of this Rule is to provide for the control and prohibition of objectionable odorous emssions.
(b) Definitions. For the purpose of this Rule the following definitions shall apply:

D "Commercial purposes” means activities that require a state or local busmess license to operate.

@) "Temporary activities or operations” means activities or operations that are less than 30 days

duration during the course of a calendar year and do not require an air quality permit.

(c) Applicability. With the exceptions in Paragraph (d) of this Rule, this Rule shall apply to all operations that may
produce odorous emissions that can cause or contribute to objectionable odors beyond the facility's boundaries.
(d) Exemptions. The requirements of this Rule do not apply to:

D processes at kraft pulp mills identified in Rule .0528 of this Section, and covered under Rule .0524 or
.0528 of this Section;

@) processes at facilities that produce feed-grade animal proteins or feed-grade animal fats and oils
identified mn and covered under Rule .0539,

3 motor vehicles and transportation facilities;

C)) all on-farm animal and agrcultural operations, including dry litter operations and operations covered
under Rule .1804 of this Section;

(5) municipal wastewater treatment plants and municipal wastewater handling systems;

©) restaurants and food preparation facilities that prepare and serve food on site;

@) single family dwellings not used for commercial purposes;

® materials odorized for safety purposes,

) painting operations that do not require a business license; or

(10) all temporary activities or operations.

(e) Control Requirements. The owner or operator of a facility subject to this Rule shall not operate the facility without
mplementing management practices or installing and operating odor control equipment sufficient to prevent odorous
enussions fromthe facility from causing or contributing to objectionable odors bey ond the facility's boundary.

() Maximum feasible controls. If the Director determines that a source or facility subject to this Rule is emitting an
objectionable odor by the procedures described in Paragraph (g) of this Rule, the Director shall require the owner or
operator to implement maximum feasible controls for the control of odorous emissions. (Maximum feasible contols shall
be determined according to the procedures i Rule .1807 of this Section.) The owner or operator shall:

D within 180 days of receipt of written notification from the Director of the requirement to mimplement
maxinuum feasible controls, complete the determination process outlined n 15A NCAC 2D 1807 and
submit the completed maximum feasible control determination process along with a permit application
for maximum feasible controls and a compliance schedule to the Division of Air Quality; the complance
schedule shall contain the following increments of progress:

(A) a date by which contracts for the odorous emission control systems and equipment shallbe
awarded or orders shall be issued for purchase of component parts;

B) a date by which on-site construction or installation of the odorous emission contlsystens
and equipment shall begin;

© a date by which on-site construction or installation of the odorous emission contolsystens

and equipment shall be completed; and
) a date by which final compliance shall be achieved.

@) within 18 months after receiving written notification fromthe Director of the requirement to implenment
maxinum feasible controls, have installed and begun operating maximum feasible controls.

The owner or operator shall certify to the Director within five days after the deadline for each incrementof progress in this
Paragraph whether the required mncrement of progress has been met.

(g) Determination of the existence of an objectionable odor. A source or facility is causing or contributing to an
objectionable odor when:

D A member of the Division staff determines by field investigation that an objectionable odor 1 present
by taking mto account nature, intensity, pervasiveness, duration, and source of the odor and other
pertinent factors;

@) The source or facility emits known odor causing compounds such as ammonia, total volatik organics,
hydrogen sulfide, or other sulfur compounds at levels that cause objectionable odors beyond the
property line of that source or facility ; or
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3 The Division receives epidemiological studies associating health problems with odors fromthe source
or facility or evidence of documented health problems associated with odors from the source orfacility
provided by the State Health Director.

History Note:  Authority G.S. [43-215.3(a)(1); 143-215.107(a)(5);
Eff April 1, 2001.
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